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function plotter 





special 


Flectranik 


recorders 


components 


amplifiers 





Automatically plots one variable directly as a function 
of another. One variable actuates the pen; the other, 
the chart drive. 11 inches full travel of both X and Y 
axis. See Data Sheet No. 10.0-5a. 





Simultaneously measures any two independent vay. 
ables. Two separate measuring systems, each 

a pen which can traverse the full 11-inch chart. Any 
desired combination of ranges. See Data Sheet No. 
10.0-6. 


duplex function plotter 


Two-pen version of the Function Plotter. Plots typ 
different ‘“X” variables as a function of a commoy 
““Y” variable. Wide selection of ranges for pens and 
chart measuring systems. See Data Sheet No. 10.0.1 


narrow span potentiometer 


Measures spans as narrow as 100 microvolts, readable 


duplex two-pen recorder 






















to 0.1 microvolt . . . needs no pre-amplifier. Available 
as a precision indicator, strip chart recorder, or ci. 
cular chart pneumatic controller. See Data Shee 


No. 10.0-8. 


Yo-second recorder | 


Pen speed is only '% second for full 11-inch chart 
travel. Improved velocity damping prevents over. 
shoot. Chart speeds as fast as 4” per second ar 
available. See Data Sheet No. 10.0-13. 


For use with converter and balancing 
motor, for null detection and error signal 
correction. See Data Sheets 10.20-3a and 





























10.20-4. 
Input ° Overall 
A ifie: Sensitivit 

Non = (velts)” ‘or 
357504-20 80,000 3x 106 1 x 10° 
357504-21 80,000 1x 10° 3x 10° 
357504-5 400 4x10°6 1 x 10° 
356899 2,200 -05 x 10-6 40 x 10° 


















*Approximate sensitivity, when used with motors listed below. 


balancing motors 
2-phase induction, reversing 


Totally enclosed, self lubricated. High torque at 
low speeds. See Data Sheet No. 10.20-2b. 





Ratings for 115 volt, 60 cycle operation{ 




















Shaft Speed, rpm 27 54 162 333 
Maximum Torque, 

inch-ounces 85 43 19 11 
Intermittent 

Rated Torque, inch-ounces 30 15 5 4 
Maximum Power, 6300 at 6700 at 8150 at 8750 at 

inch-ounces per minute 17-18 rpm | 35 rpm 100 rpm 190 rpm 














Power Required, 
all meeode 


Line Field, 9.5 watts 
Amplifier Field, 4 watts 
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+Motors for 25 and 40 cycle service are also available. Above motors may be used on 50 cycles. 


converters 


Proved by years of sery- 
ice in ElectroniK recone 
ers. Convert low 
d-c signals to al 
voltages at nominal 
quencies of 25, 40, 
400 cycles. For null 
tection or error 
measurement. Extremely low 

emf; thorough shielding against pickup 
See Data Sheet 10.20-1. 


Electrical Characteristics of 400 cyte 
Converters (60 cycle converters similat 
except as noted) 


Driving Coil Input: 18 volts, 94 milliam 
peres, 400 cycles (within 10%). (60-<yd# 
model: 6.3 volts, 60 ma.) y 
Contact Rating: SPDT switching. Nom 
nal rating 6 volts to 1 microvolt} 
milliampere, maximum power, 100 mix 
watts. 

Symmetry: Within 5%. 
Vibration Resistance: Output vol 
ies less than 2% under accelerate 
to 10 g. 
Stray Pick-up: Electrostatic: 2 x 10 
per ohm of input circuit impe@ 
Electromagnetic: 2 x 10° volts, Cons 
to 2 x 10° volts. 
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HAMMEL-DAHL 
SEAL*BALANCED 
ANGLE VALVE 


HOLO PLUG... balanced fo 
insure accurate positioning and 
optimum stability of operation. 


DAHL SEAL®.... eliminates leakage 
through the balancing port when 
comme | LE “ the plug is seated. 


: in ‘ . 
information ’ Nominal Sizes: 1” to 8” 


Body Rating: 150* to 1500* A.S.A. STD. 
rin 104-8 Temperature Rating: To 450°F. 


HAMMEL-DAHL COMPANY 


H)- f 175 POST ROAD WARWICK) PROVIDENCE 5, R. 1., U.S. A. (H) » 


SALES OFFICES IN ALL PRINCIPAL CITIES 


Bulle 
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BILITY to fashion and use tools distinguishes 
man from other animals and makes it possible 
for him to create and control production, thus provid- 
ing abundant food, shelter, secur- 
ities and amenities for life and to 
advance his material well being, 
maintain social institutions and 
enhance the satisfactions of per- 
sonal and family life. 


Use of mechanical and other 
forms of physical power vastly 
multiplies productivity of man and 
his tools, makes all forms of 
slavery unnecessary and uneco- 
nomic, reduces physical toil and 
hours of labor, and provides op- 
portunity for intellectual and spiritual development 
and appreciation of the arts, and it forms the basis 
for world wide peace. 





The ideal toward which an industrial civilization 
strives is a world in which human energies are 
released from the drudgery of tasks that can be better 
performed by machines and power and are hence 
free to develop the maximum potentialities of in- 
dividuals and social institutions. 


A current phase of this trend is the rationalization 
and complete integration of the individual elements 
of productive processes in which instruments take 
over the task of forming and acting upon routine 
judgments necessary for operational control. 


The use of instruments for observing, measuring, 
and comparison with standards have an ancient 
origin. They make it possible for men to form judg- 
ments and act on them at the instant. Unless the 
indications provided by such instruments are re- 
corded by observers, they provide no continuous 
history — no sense of direction or trend. The next 
step, therefore is the development of recording in- 
struments, like the clock or Watt's steam engine indi- 
cator. By combining a clock with an indicating 
instrument we develop a whole series of recording 
instruments and vastly enlarge their usefulness. 
Then by adding other elements we devise instru- 
ments which not only indicate instantaneous values 
and record variations in them, but also provide un- 
variable means by which machines and processes 
can be controlled without constant human supervi- 
sion and appropriate human action. A simple illustra- 
tion is the household thermostat on the heating sys- 
tem. 
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Development of the foregoing elementary types g 
instruments has opened tremendous new fields of 
theory, manufacture, and application. Subject only 
to limitations imposed on instruments by their de 
signers and by the information that can be fed inty 
them, precise indications, records, judgments, soly- 
tions, motions and controls can be obtained without 
the hazards of human fallibility, the irksome necessity 
of constant attendance, or the time consuming task 
of mathematical computations. 


Once again men are released from tasks that cam 
be done better by machines and their time and 
energies may be directed toward greater production 
and more satisfying pursuits. Automatic prod | 
processes thereby become possible. Individual mg 
chines can be coupled and controlled to constitiie 
an automatic factory. And even the judgmentsd 
management in its planning functions can be speeded 
up and made more accurate by using the “thinking 
processes of machines’ devised by the designers d 
instruments. 


Surely, the development of instruments represenis 
a significant union of science and the mechanic ats 
and reminds us of the debt we owe to the men who 
are making this possible. 


Lewis Ketcham Sillcox, President of the America 
Society of Mechanical Engineers for 1954 is honorary 
vice-chairman of the board of the New York Air Brake 
Company. Mr. Sillcox lives in Watertown, N. Y., and 
has spent his entire career in the railroad industry. 


Born in Germantown, Pa., 1886, Mr. Sillcox grat 
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uated from Trinity School in New York City and lai . 


attended L’Ecole Poly Technique in Brussels ford 
year, after which he became an apprentice in the 
shops of the New York Central Railroad. He ha 
progressed steadily and with noteworthy accomplist 
ments to reach his present position. 


During the past 25 years he has been responsible. 


for developing the brake cylinder release valve wil 
eliminates handbleeding retained air in st 
freight cars, improved sanding methods for rail 
tioning, the brake-pipe flowmeter which regisie® 
brake-pipe pressure in freight and passenger 
irrespective of main supply head pressure, and 
brake types (freight, passenger and locomotive). 


Mr. Sillcox has received honorary degrees # 
science from Clarkson College, in engineering from 
Cumberland and Purdue and in law from § 
University. 
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URING the period from September 13 to 24, 1954, 
many thousands of scientists, engineers, indus- 
trialists, mechanics, operators, educators and those 
representing other trades, pro- 
fessions and occupations from 
all over the world will converge 
on Philadelphia. Manufacturers 
of instruments and related de- 
vices will have spent countless 
dollars preparing for and staff- 
ing booths in which exhibits will 
demonstrate their products to 
these thousands who come from 
all over the world. Uncounted 
voluntary man-hours have con- 

ted to a technical program which will feature 
such a wide range of subjects that all who come will 
have an opportunity to be enriched through hearing 
of the experiences of others and learning of the con- 
stantly broadening field of endeavor which is instru- 
mentation. Why should this intense interest be dis- 
played and why should manufacturers be willing to 
invest large sums of money to exhibit and to send 
valued employees to the First International Instru- 
ment Congress and Exhibit? 


Eight years ago, an infant society held its first 
annual meeting and exhibit in Pittsburgh. A small 
group of interested individuals had seen an increas- 
ing need for an organization which would afford an 
opportunity for sharing common experiences, for dis- 
seminating information on instruments and automatic 
controllers and their uses, for developing standard 
design and installation practices in a rapidly growing 
number of industries, and for providing an oppor- 
tunity for manufacturers to display all of their newest 

as well as new uses for those previously 
available. These men had seen and experienced 
the rapid growth of instrumentation just prior to and 
9 World War II, and had recognized that instru- 
Mentation was and is an all-embracing field which 
ands no specific educational background for 
who are engaged in it, which encompasses all 

@s and areas for individual and group accom- 

nt. The modest program and the exhibit held 

the first year (1946) attracted hundreds from all over 

United States, as well as a few from other parts 

world. Included in this group were many from 
urgh area. The success of this first meeting 
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“Com Products Refining Company, Chicago, Ill. 





demonstrated the demand for such a society, and 
stimulated continued growth each year since then 
with meetings of ever increasing size and successive- 
ly larger exhibits at a number of the larger cities in 
the United States. Indeed, the meetings and exhibits 
have grown so large in the short span of eight years 
that only a few of the cities have facilities adequate 
to support the annual meeting of the Instrument 
Society of America. 


Perhaps you wonder whether there is sufficient 
justification for you to take time away from your 
normal endeavors or send one or more of your em- 
ployees to Philadelphia for all or part of the First 
International Instrument Congress and Exhibit. Since 
the expenses of such a trip and the loss of time from 
normal employment may represent sizable sums, 
there should be an indication of real or potential gain 
sufficient to justify the investment. Let us examine 
what these gains may be. 


Under the sponsorship of the Instrument Society 
of America, at least nine other national technical 
societies will join the ISA in presenting the technical 
program. Papers already scheduled indicate that 
almost every field of endeavor in which instruments 
are used will be represented. Many of the authors 
are recognized in their respective fields for past ac- 
complishments. The speakers come from industry, 
educational institutions, private and government 
sponsored research organizations and consulting 
firms. Many are reporting on original work which 
will be discussed in public for the first time. Others 
are advancing a specific field of interest based on 
theoretical studies, experimental work and actual 
plant experience. Some are reporting difficulties 
which they have encountered in using instruments 
and steps which were taken to overcome these diffi- 
culties. 


Still others will report on new devices which have 
been developed to satisfy a specific need. All of 
the authors have spent considerable personal and 
company time and money in preparing their papers. 
This time and money has been spent primarily for 
two reasons: first, to share with others the knowledge 
gained through hard and persistent work and, second, 
to provide an opportunity for the individual to ad- 
vance himself professionally through general knowl- 
edge and acceptance of his work by others qualified 
to judge the merits of his work. 
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Perhaps you will say that most of these papers 
will be published subsequently and that by reading 
them then, you can get the important facts which 
they present. The rate at which the papers can be 
published is such that many months may elapse 
before certain of them will be printed, and the gain 
from an idea which might have been put into effect 
months earlier will have been lost. Of greater im- 
portance is the opportunity to discuss and listen to 
others discuss a particular paper of interest after its 
presentation, and perhaps seek out the author or 
others for a more detailed discussion of a particular 
part which may have direct interest. The stimulation 
imparted to the participant is real and valuable. 


One of the activities of the Society which offers 
valuable aid to those attending is the educational 
sessions which are presented. The instrument main- 
tenance clinics have proved to be of inestimable 
value to those engaged in maintaining instruments. 
The analytical instrument clinic yearly attracts larger 
attendance because of the wealth of material pre- 
sented and discussed at these sessions. Reports by 
technical committees on progress of accomplishments 
in certain fields serve to keep those attending in- 
formed of progress being made. 


Throughout the two-week period, committee meet- 
ings are scheduled. These national committees of 
the Society are its backbone through which much of 
the important work of the Society is accomplished. 
Those who have participated in committee activities 
realize that through this medium they are stimulated 
in their every day work, they enlarge their contacts 
with others having similar interests, they keep in- 
formed on the most up-to-date information in that 
interest field, and they enjoy the sheer satisfaction 
which comes to those who participate in worthwhile 
activities for a common good. 


Notwithstanding the important benefits previously 
enumerated, the Annual Meeting of the ISA offers 
additionally an opportunity for seeing first-hand in 
one place everything that is new and worthwhile in 
devices, accessories, supplies, and in short, every- 
thing used by those who use instruments. 








Many of the displays are dynamic and show : j 
particular equipment performing as it might jn) 
application in which you are interested. Freqnes 
devices which may have been described publicly: 
the first time by the author of a paper will be ga 
played for the first time at the exhibit. Booths gu 
staffed by both engineering and sales represeniativa: 
of the manufacturers, and there is unparalleled 
tunity for discussing the technical aspects of g Dar 
ticular problem with the designer and manufactupg 
of the equipment. When it is recognized that over 
380 exhibitors will display their products and that thi 
includes the major manufacturers, the significance g 





















the opportunity to accomplish a tremendous amoyy; 
in a short time will be appreciated. 


For the first time, great stress has been placed | 
this as an international meeting. Important persons 
in the instrument industry and among those who use 
instruments in foreign countries have been invited tp 
attend. The response has assured attendance of g 
large number from foreign countries. Foreign many 
facturers have been invited to exhibit and sever 
have agreed to display their products. This will afford 
an opportunity for those attending to become familia 
with other than domestic equipment. It is expected 
that this feature of the exhibit will attract considerable 
interest. 

If you have read this far, you have a real interes! 
in instrumentation. It is not possible to convey 
fully the spirit and enthusiasm which attendance a 
such a meeting brings to an individual. It will never 
be possible to measure the true return which comes 
from participation directly in an activity where » 
many others of like interests get together to listen tp 
prepared talks, enter into discussions with others and 
participate in Society committee activities. The long 
term benefits which come from better acquaintance 
with available equipment through hours spent in the 
exhibit halls may never be accurately known. How 
ever, the rapid growth of the Society and the inctea 
ing numbers who attend each annual meeting attest 
to the belief on the part of many that the annud 
meeting and exhibit is well worth attending. 








President’s Message . . 


wers period. 





Members’ Activities Scheduled at Philadelphia | 


All ISA members attending the Philadelphia Show will want to attend the following: 


Wednesday, September 15, 7 P.M. — MEMBERS’ DINNER 


. Presentation of gavels to Past Presidents... 
new officers ... Awarding of Honorary Memberships . .. An outstanding dinner speaker. 


Friday, September 17, 2:30 P.M. — MEMBERS’ ANNUAL MEETING 


Annual Reports of National Officers . . . Explanation and Discussion of Society organiza- 
tion and program, including all National Committees . . . Members Questions and Ans- 


MAKE YOUR PLANS NOW TO ATTEND 





Introduction of 
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Technical Section 


An Introduction to Analog Computors 















By Jerry Roedel* 





Abstract. As an introduction, to the 
newcomer, into the field of computing devices 
the history and classification of these devices 
is discussed with particular emphasis on ana- 
log computors. A discussion of the precision 
of computing devices follows to acquaint the 
reader with this important problem. The 
paper is concluded with a consideration of 
basic elements in the operational amplifier 
type of analog computor, and is illustrated 
with photographs of typical installations of 
this type. 


tTHouGH this paper contributes 

nothing new to the art of comput- 
ing devices, the need for a very general 
introduction to this subject is well recog- 
nized. It is for the benefit of the neo- 
phyte that this paper will discuss the 
history and classification of computing 
devices. To introduce more detailed 
concepts of analog computation, a dis- 


cussion will follow of the basic ele- 


ments of the operational amplifier 
analog computor. It is with this equip- 
ment that the author is most familiar. 


History 


The history of computing devices may 
well extend to the very beginning of 
civilization. The early forms of digital 
computation probably manifested them- 
selves when early man first started to 
tabulate numbers by counting on his 
fingers or with pebbles. The earliest 
known record of analog computation is 
the surveying and map making in 
Babylonia in 3800 B.C. for the purpose 


of taxation” By 1300 B.C. surveying 
and map making were common in 
Egypt. 


The earliest digital machine is prob- 
ably the abacus which evolved from the 
counting with pebbles. In its early 
form, which was used in the Tigress 
Euphrates Valley as early as 5000 years 
ago’ and in Egypt as early as 460 B.C., 
it consisted of a clay board with grooves 
in which pebbles were placed. It later 
appeared in Rome, China and Japan in 
the form of a wire frame with beads. 
The Japanese abacus (Soroban), which 
es 


“Head, Computor and Electronics Section, 
“Standard Car Manufacturing Co., 
h & Development Department, 1414 
St., Hammond, Indiana. 


thee gear numbers refer to similarly num- 
erences ; » 
ad of ' in the Bibliography at the 





Fig. 1. A Japanese Abacus—of the type used 
today by Japanese Tradesmen. 


is still used by Japanese and Chinese 
tradesmen, is shown in Fig. 1. 

In 960 A.D., Gerbert brought back 
from the Universities of the Moors the 
concept of Arabic numerals and tried 
for years to make practical a calculating 
machine which the Moors had con- 
ceived. John Napier described his in- 
vention of logarithms in 1614‘ and in 
1615 John Briggs,® in collaboration with 
Napier, converted them to the base 10. 
In 1617* John Napier devised a method 
of multiplication utilizing numbering 
rods. These were known as “Napier’s 
Bones.” Edmund Gunter utilized Na- 
pier’s logarithms in 1620° to create a 
slide rule with no moving parts. This 
was subsequently improved on by 
William Oughtred’s conception in 1632 
of the astrolabe,* which was the fore- 
runner of the slide-rule and nomogram 
with a sliding scale. 





Fig. 2. One of Pascal’s Calculating Machines. 
Courtesy of Felt & Tarrant Mfg. Co. 


Blaise Pascal, in 1642, 
first desk calculator’. This device, 
shown in Fig. 2, using toother wheels 
was limited in its operations to addi- 
tion and subtraction. 

G. W. Liebnitz made an important 
contribution by his improvements to the 
Pascal machine in 1671,” to facilitate 
multiplication by repeated addition. 
His first machine (Fig. 3) was com- 
pleted in 1694 but was never practical 
because of mechanical imperfections. 


invented the 





Fig. 3. 
motion machine designed to compute multipli- 


Leibnitz Calculator—The first two- 


cation by repeated addition. 
Tarrant Mfg. Co. 


Courtesy Felt & 


The planimeter, an analog device, first 
appeared in 1814 after its invention by 
J. A. Hermann, a Bavarian engineer.” 
Between 1814 and 1854, when Amsler in- 
vented the popular modern polar plani- 
meter’ (Fig. 4), many new and im- 
proved types of planimeters appeared. 

Charles Babbage, in 1812, conceived a 
digital difference-equation solver which 
was to be complete with means to print 
the answers." The English Government 
supported the construction of this ma- 
chine until 1833 when work was sus- 
pended, and they finally abandoned the 
project in 1842. I have been told by 
Mr. J. A. V. Turck” that his inspection 
of the only part of this machine ever 
built (Fig. 5) revealed it was merely 
an accumulator mechanism. 

In 1820,. Thomas De Colmar made 
improvements on Pascal’s calculator. 
This machine, which was considered to 
be the first successful machine for mul- 
tiplication, is still made in Paris by 
Darras. Thomas himself made 1500 
units of his 6 place machine by 1878. 


Presented at the Instrument Society of America Eighth National Instrument Conference and Exhibit held in Chicago, Ill., Sept. 21-25, 1953. 
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Fig. 4. Polar Planimeter—Based on Amsler’s 
invention in 1854, 
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Fig. 5. Babbage’s Difference Engine—Mr. 
Terck states that this part consists merely of 
an accumulator mechanism. Courtesy of 
Science Museum, South Kensington, England. 


It was in 1833 that Babbage conceived 
his analytical engine.” This was to be 
a more versatile machine than his earli- 
er unsuccessful “Difference Engine”. It 
is said that this machine was the true 
fore-runner of the modern large-scale 
digital computers. The memory and 
programming were in the form of 
Jacquard-Hollerith principle cards while 
the arithmetic section used tooth wheels. 

Scheutz, in Sweden, completed a ma- 
chine based on Babbage’s idea of the 
“Difference Engine” which he exhibited 
in London in 1855.” The original model 
(Fig. 6) is now in the museum of the 
Felt and Tarrant Mfg. Company. 

The patenting of the first key-driven 
adding machine in 1850 was followed 
by thirty-six years of activity before 
Dorr E. Felt developed the first prac- 
tical key-driven adding machine in 
1886." The wooden box model and the 
tools used to make it are shown in 
Fig. 7. 

The early art of analog devices was 
active in the time of Lord Kelvin. 
Kelvin’s brother, James Thomson, had 
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Fig. 6. Scheutz Differential Calculator. 


ri 
Courtesy Felt & Tarrant Mfg. Co. 





Box’’—This is the 
Felt built 


Fig. 7. Felt’s “Macaroni 
first model of the computor which 
using tools shown in the insert. 


Courtesy Felt & Tarrant Mfg. Co. 

invented an integrating mechanism, 
shown in Fig. 8.” Lord Kelvin conceived 
the idea of connecting these devices to- 
gether to solve differential equations in 
1876, and an early use of Thomson's in- 
tegrators is recorded in Kelvin’s ‘“Har- 
monic Synthesizer” built in 1878 to 
predict tides.” 





Fig. 8. Artists Sketch of Thomson’s Integrat- 
ing Mechanism. 


Leon Boleé introduced in 1887 the 
first calculating machine to have single 
operation multiplication.” A model of 
this machine (Fig. 9) is in the museum 
of the Felt and Tarrant Mfg. Company. 

Many patents were issued for im- 
provements to adding machines follow- 
ing D. E. Felt’s patent in 1887 of the 
“Comptometer”. Mr. Turck states that 
Mr. Felt’s addition of the printing fea- 
ture to the Comptometer in 1889 
(“comptograph”) was the first practical 
printing adding machine.*. The Mon- 
roe and Marchant Calculating Machines, 
shown in Figs. 10 and 11 respectively, 
were introduced about 1911.% By 1920 


electric motor drives were incor 
into calculating machines. 


Porated 





Fig. 9. Bollee Calculating Machine 
Courtesy Felt & Tarrant Mfg. Co, 





Fig. 10. Early Monroe Calculating Macin 
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Early Marchant Calculating Madit 





Fig. 11. 


The network analyzers for the & 
ulation of power networks appear i 
cipally as developments of the Genet 
Electric Company and the Westinghi® 
Company. The D.C. Network Analj# 
shown in Fig. 12 was the first forme 
these devices to appear in 1925.” Sine 














this is a resistive analog, it is limitel® 
steady-state problems which are eithé 
purely resistive or purely reactive. 
A.C. Network Analyzer, shown in fe 
13, which was introduced in 1929"™ 
a much more versatile machine. I® 
cluded three types of linear impedallt® 
which made it usable for the sino 
tion of alternating current powe 
works showing both phase and 
tude. The most recent of the 2 
analyzers is the Transient N 
Analyzer which is a development of 
General Electric Company. 
ponent values are readily changed # 
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machine and non linear e 
fe simulated. This flexibility makes 
this machine a true general purpose 


computor. 














Fig. 12. D. C. Network Analyzer. 
Courtesy American Gas and Electric Service 





Fig. 13. A. ©. Network Analyzer. 
Courtesy American Gas and Electric Service 


Mechanical integrating devices were 
improved on when Hannibal Ford dur- 
ing World War I increased the torque 
output of the ball-and-disc integrator 
to make a naval gun-fire computor. This 
was followed by more experimentation 
in the 1920’s at M. I. T. which led to 
Dr. Vannevar Bush’s completion in 
1931” of the first large scale mechanical 
differential analyzer. This machine 
(Fig. 14) originally built at M. I. T., 
is now installed at Wayne University in 
Detroit where it is still being effectively 
used. Dr. Bush’s mechanical differential 
analyzer was followed by the installa- 
tion of a mechanical differential ana- 
lyzer at the University of Manchester in 
England in 1935. Further work in this 
field by Bush and others brought more 
improvements until at the present time 
there are several large scale mechanical 
machines in operation in this country. 

Simultaneous equation solvers and 
harmonic analyzers of many types ap- 
peared in the 1930's. Among these are 
Wilbur’s Mechanism a mechanical 
means of solving simultaneous algebraic 
‘quations; an electrical machine devel- 
oped by R. M. Mallock” for the same 
purpose; an adjuster type equation solv- 
& developed by Berry el al; the Multi- 

onigraph, a mechanical harmonic 
analyzer developed by Brown:” and a 
Rewer harmonic analyzer described by 
€ and Laurent.” 
The first large scale general purpose 
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digital computor was completed at 
Harvard in 1944.% This machine, the 
Harvard Mark I Calculator (Fig. 15) 


was built jointly by I. B. M. and Har- 
vard. Relays were used for the arith- 
metic section and punched cards for 
read-in and memory. Bell Telephone 
Laboratories also built a relay com- 
putor known as the BTL model I which 





Mechanical Differential Analyzer. 


Fig. 14. 
Courtesy 
nology. 


Massachusetts Institute of Tech- 


was completed in 1940." This was a 
special purpose machine. Several other 
special purpose relay computors were 
built at the laboratory and in 1944 work 
was started on a general purpose relay 
computor which was to be designated as 
the BTL model V.* This machine con- 
tained 9000 relays, 50 pieces of teletype 
equipment, covered 1000 square feet of 
floor space and weighed twice the 5 tons 
of the Mark I. At about the same time 
the Moore School of Engineering com- 
pleted its all-electronic digital computor 
for the Aberdeen Proving Ground.™ 
This machine, the ENIAC (Fig 16) con- 
tained 18,000 vacuum tubes. It now has 
many direct descendants such as SWAC, 
SEAC, MANIAC, etc. 

Although Lovell of Bell Telephone 
Laboratories is generally credited with 
the introduction of the operational 
amplifier during the second World 
War.” such a device was independently 
discovered and used by Philbrick” as 
early as 1938 in computing circuits for 
the solution of servomechanism prob- 
lems. The introduction of the operation- 
al amplifier has made possible the new- 
est class of general purpose analog com- 
putor—commercially known by _ such 
names as BOEING, EASE, GAP/R. 





Mark 
Courtesy of Harvard University. 


Fig. 15. The Harvard I Calculator. 





Fig. 16. Eniac—The first all electronic digital 
computor. Courtesy Aberdeen Proving Grounds. 
GEDA, IDA, and REAC. It is also 


used in many special purpose computors 
such as those used in gun directors. 


Classification of Computing Devices 


There are two major classes or cate- 
gories of computing devices as is seen 
by the chart in Fig. 17. These are, the 
digital computor which deals in num- 
bers only and the analog computor 
which deals with continuous physical 
variables. With the perfection of 
“analog to digital” converters there 
should probably be a considerable swing 
in the direction of hybrids which are a 
combination of analog and digital. The 
digital computor works directly with in- 
tegers which are expressed by gear 
teeth in the desk calculator or electrical 
pulses in the electronic digital compu- 


tor. The desk calculator adds by the 
addition of revolutions or tenths of 
revolutions, while multiplication is 


carried out by an extension of the addi- 
tion principle. The digital machine then 
has addition as its basic function and 
all other complex arithmetic is de- 
scribed in a logic based on the concept 
of addition. The power of the digital 
machine lies in the speed with which 
the machine will add. To solve the 
more complex problems such as the 
solution of differential equations, the 
machine computes by repeated refining 
of an approximation. By sacrificing 
speed the precision of digitally com- 
puted results can be greatly increased. 
Two general subdivisions of digital 
computors will be considered. They are 
the general purpose and the special pur- 
pose machines as shown in Fig. 18. In 
each of these subdivisions we find ma- 
chines which are either mechanical, 
electrical or electromechanical. The 
only true all-mechanical general pur- 
pose machine is probably Babbage’s 
“Analytical Engine” which was never 
developed beyond the stage of Babbage’s 
original idea as to how it would work 
and what it would do. The ENIAC rep- 
resents that group of machines in the 
general purpose class which is all elec- 
trical except possibly for some read-in 
and read-out equipment. Finally, the 
relay computors which are exemplified 
by the Harvard Mark I are predominent 


ly electro-mechanical. A few of the de- 
vices in the special purpose class of 
Il 
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Fig. 17. General Classes of Computing De- 


vices. 
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Fig. 18. Classification of Digital Devices. 


digital computors are shown in the 
skeletal diagram in Fig. 18. 
The analog devices as has been 


stated operate with physical variables 
such as shaft rotations or electrical 
voltages. From the chart in Fig. 19 we 
find two types of analogy. The direct 
analyogy is characterized by those 
cases where problem variables and 
problem parameters are represented di- 
rectly by variables and parameters on 
the machine. An example is the direct 
analogy which exists between the energy 
storage in a mechanical spring and the 
energy storage in an electrical capaci- 
tor. A direct electrical analogy for a 
simple spring mass system is shown in 
Fig. 20. By application of the principle 
of Duality it is also possible to have a 
computor which operates as the dual 
of the problem. The mechanical direct 
analog computors are most generally 
scale models such as_ wind-tunnel 
models. The electrical direct analogs 
include such instruments as the net- 
work analyzers, and equivalent circuits 
exemplified by the Anacom type of com- 
putor shown in Fig 21. In the fluid 
analog are found such devices as model 
dams and steam beds which are found 
in many hydraulic laboratories. Of this 
group the Anacom and the Transient 
Network Analyzer are probably the only 
general purpose computors. 

The indirect analog computors are of 
a type which can carry out or assist in 
the solution of algebraic or differential 
equations. The most common example 
of a mechanical indirect analog com- 
putor is the slide rule where lengths 
on a stick are analogous to numbers. 
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Classification of Analog Devices. 


Fig. 19. 
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Fig. 20. Electrical—Mechanical Analogy. 


Nomograms and various linkages are 
also in this category. The Norden 
Bomb Sight is a mechanical analog com- 
putor of the special purpose variety. 
The true general purpose indirect me- 
chanical analog computor is the mechan- 
ical differential analyzer which Lord 
Kelvin wrote of, and which Vannevar 
Bush and others have subsequently 
made practical. 





Fig. 21. 
California Institute of Technology. 
of California Institute of Technology 


Direct Analog Type Computor—at 


Courtesy 


The fluid type of indirect analog com- 
putor is the type which is least common. 
This is presumably because of the dif- 
ficulty in measurement in the fluid sys- 
tem. 

The electrical (or electronic) indirect 
analog computor is probably the most 
common of the indirect type. This type 
normally employs high gain amplifiers 
which when applied in appropriate feed- 
back loops will perform many mathe- 
matical operations. It is the computors 
in this class which use the operational 
amplifier discovered by both Philbrick 
and Lovell. Before the components of 
this type of computor are considered in 
detail it would be well to consider in a 
general way some of the aspects of 
precision in computing devices. 


Precision and Accuracy in 
Computing Devices 


In introducing the subject of pre- 
cision it is well to review first the termi- 
nology which is in common use. The 
word accuracy in general is used to de- 
note how closely a solution conforms to 
fact. Precision of a solution is an in- 
dication of the sharpness of definition 
or degree of resolution. As an example 
consider the value of ¢ (the base of 
natural logarithms), the value 2.718282 
is more precise than 2.718. Both values 
are accurate statements describing the 
value of the constant e. 


In expressing the precision 
analogically computed result, the 
ness of resolution in the components 
and the measuring devices is the limit. 
ing factor. The accuracy of a 
depends upon the validity of the 
which is set up. The digita] computor 
is accurate to the degree with which jt 
will perform operations required of it 
without making mistakes. The UNIvac 
with its self checking system would by 
this definition exhibit a high degree 
accuracy. The precision of the digital 
machine is determined by the numbe 
of digits in the register and the freedon 
from round-off errors. (Roundoff @ 
rors are those errors which accumulate 
in a problem due to rounding off th 
answer to the number of significant fig 
ures being considered.) This then js 
the limiting case so long as the machine 
carries the successive approximations to 
a high enough degree to utilize the ful 
register. 

There is considerable difference ip 
the precision possible by the two meth 
ods; in the analog instruments the size 
of the computor, or how well the ane 
logous physical quantity can be meas 
ured determines the precision. Thus, 
an analog computor usually yields re 
sults of 3 or 4 figure precision which is 
good enough for many engineering pur 
poses because the original data may he 
no better. The digital machine on the 
other hand can give nearly any desired 
precision without an increase in m 
chine size, by exchanging time for more 
significant figures. In digital machine 
it is usual to use 10 to 20 significant 
figures. 

An interesting curve showing relative 
cost of attaining greater precision it 
analog and digital machines is shown it 
Fig. 22. As is seen in the curve by Kom 
and Korn® the cost of attaining greater 
precision in a digital machine is esse 
tially linear. Precision in analog com 
putation on the other hand becomes it 
creasingly more expensive. This & 
understandable since the cost of meat 
uring instruments for physical quant 
ties and the cost of components both 
rise sharply with the precision required. 

How much precision to buy in @ 
analog or a digital type computor is# 
problem governed mainly by the prob 
lem to be solved. For the solution d 
some structural dynamic problem 
where the system parameters are 
more than 100 per cent precise and tht 
fabrication is rough, it would hardly ® 
conceivable to purchase digital or al 
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Fig. 23. Schematic Diagram of Operational 
Amplifier Computing Element. 


Electronic Differential Analyzer 


The most recent of the general pur- 
pose analog computors is the electronic 
differential analyzer. More generally 
known as the operational analog type, 
this machine is characterized by such 
commercially available systems as the 
BOEING, EASE, GEDA, IDA, GAP/R 
and REAC. The nucleus of this in- 
direct electrical analog is a high gain 
dc amplier shown in Fig. 24 which 
with appropriate feed-back networks is 
known as the operational amplier. 
Philbrick and Lovell each independent- 
ly observed that with such an arrange- 
ment it would be possible to perform 
mathematical operations with voltages 
as the variables. The high gain am- 
plified by virtue of its position in the 
circuit assures the accuracy of the 
mathematical operations in terms of a 
few well known circuit components. 
Thus, the precision and general avail- 
ability in pure form of such components 
as resistors and capacitors is exploited 
to perform strict mathematical opera- 
tions. 

While it is not possible because of 
space limitations to list all of the 
mathematical operations which it is 
possible to perform, the basic or sim- 
ple operations as well as a few of the 
more common non-linearities would be 
of interest. Diagrams of the four basic 
mathematical operations of addition, 
scale change or proportioning, integra- 
tions and differentiation are shown in 





Fig. 24, Plug-in Type Operational Amplifiers. 
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Fig. 25. With these basic operations 
available, which I shall now designate 
by boxes with the appropriate symbol 
as shown in Fig. 25, it is possible to 
solve linear differential equations. As 
an example consider the equation. 


y = F (t)-ay- by 


BLOCK DIAGRAM MATHEMATICAL OPERATION 
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Pig. 25. Basic Linear Computing Elements. 


This equation states that the summa- 
tion of terms on the right hand side of 
the equation should equal the second 
derivative of the variable y. If these 
terms are available at the input of the 
adder (A) (Fig. 26) the output will be y. 
This output can now be integrated twice 
to yield the appropriate inputs to the 
adder upon application of the correct 
scaling factors. The forcing function 
F (t) may be a perfectly arbitrary func- 
tion of time so long as it is possible to 
generate it as an electrical voltage. The 
usefulness of the computor does not stop 








Sd ee 


Ig. 26. Computor Block Diagram for the 
Solution of a Single Degree of Freedom Sys- 
tem. 


at the linear realm. It is also possible 
to consider non-linear systems such as 
those involving products of two varia- 
bles, limits, deadzones, or dry friction. 
These operations are shown schematic- 
ally in Fig. 27. With these concepts 
available it is now possible to perform 
an infinite number of combinations of 
operations to solve linear and non-linear 
differential equations, algebrac equa- 
tions, or to perform specific mathemati- 
cal operations in the process of data 
reduction. 

The analog computor at Pullman, 
shown in Fig. 28, is of the indirect elec- 
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Fig. 28. Pullman-Standard Car Manufactur- 
ing Company’s Analog Computor Installation. 
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Tetiv'dnal Computing-Panel—of the 
Pullman-Standard Analog Computor. 


trical analog type. Although it is com- 
mercially manufactured we have modi- 
fied it to more closely meet our needs. 
The operational amplifier is of the plug 
in type shown in Fig. 24. The new 
panels shown in Fig. 29 each have 
eight of these amplifiers mounted in the 
rear. Each panel has provisions for 
clamping four of the eight amplifiers 
when they are used for integration. The 
direct connecticns to the aniplifiers are 
made through the triangular configura- 
tions of jacks on the front of the panel. 
Connections through potentiometer in- 
puts are made through the jack adjacent 
to the individual potentiometer dials. 
You will note that the upper left hand 
unit has four potentiometer inputs, the 
upper right hand unit has three poten- 
tiometer inputs, the second row of units 
from the top has no potentiometer in- 
puts, the third row of units has one po- 
tentiometer input, and the bottom row 
has two potentiometer inputs. This 
configuration was decided upon after ex- 
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Fig. 30. Detail of Left Section of 


Computing Panel. 


Upper 














31, Impedance Elements—for 


Plug-in 
use with the Pullman-Standard Computor. 


Fig. 


perience had shown us the frequency of 
occurrence of potentiometer inputs in 
our problems. The center units are nor- 
mally used for integrations, differen- 
tiations or inverters. A close-up of the 
panel jacks associated with the upper 
left hand amplifier is shown in Fig. 30. 
Additional potentiometers are available 
on a separate panel. The plug-in impe- 
dance units shown in Fig. 31 are manu- 
factured in our laboratory. We now 
have eighty amplifiers in this installa- 
tion as well as provisions for a 100 per 
cent expansion without any problems of 
space shortage on the racks. 


The illustrations in Figs. 32 to 37 will 
give the reader an idea of some of the 
equipment of this type which is com- 
mercially available. So as to show no 
partiality the figures will be numbered 
in alphabetical order to manufacturers 
names. Fig. 32 is a photo of an EASE 
computor which is manufactured by the 
Berkeley Scientific Co. Fig. 33 shows 
a photo of a Boeing computor, manufac- 
tured by the Boeing Airplane Company. 
Fig. 34 shows the GEDA which is manu- 
factured by the Goodyear Aircraft Co. 
Figs. 35 and 36 show GAP/R compu- 
tors. The first at Woodward Governor 
Company is used primarily on “real 
time” while the second (Fig. 36) at 
Bendix is used principally as a fast time 
or repetitive computor. Both of these 
units are manufactured by G. A. Phil- 
brick Research Inc. Finally a REEVES 
installation is shown in Fig. 37. This 
unit is manufactured by the Reeves In- 
strument Company. 





Fig. 32. 
Courtesy 


Berkeley Ease Computor. 
of J. B. Rae, Los Angeles. 





Fig. 33. 


Boeing Analog Computor. 


Courtesy of Boeing Airplane Company. 


Fig. 34. 
tion. Courtesy of 
pany, Akron, Ohio. 


Goodyear 


Fig. 35. 
lation—at 
Courtesy 


Woodward 
Woodward Governor 





Goodyear Geda Computor Installa- 


Aircraft Com- 





Philbrick Analog Computor Instal- 
Governor 


Company. 
Company. 





Fig. 36. Philbrick Computor 
at Bendix Products Division. 
Courtesy Bendix Aviation Co. 


Installation— 





Fig. 37. 
Courtesy Keeves Instrument Co, 


Reeves Computor Installation, 
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of George A. 


Precision and Cost in Instrumentation 


By DONALD E. WILLIAMSON* 





Abstract: The role played by precision of 
construction in effecting cost is frequently 
misunderstood, or is thought not to apply to 
design and construction of single units or 
small batches. The fact that an experimental 
“string and sealing wax" model will work 
leads us to assume that precision is not in- 
yolved. Another vital concept which affects 
cost is the designer’s choice of functionally 
simple or complex components. Mechanical 
simplicity is the dream and goal of designers 
everywhere. However, when this results in 
functional complexity, the cost of single units 
may be increased by factors. The ways in 
which precision and functional simplicity 
affect the cost is compared for single unit, 
small batch and “‘mass’’ production. Manu- 
facturers and experimenters alike will find an 
appreciation of these factors useful. 


HE word precision is often mis- 

understood. Many believe that it 
Means very fine, hard to measure, tre- 
mendously difficult to make, or requi: 
Ing expensive and delicate tools and 
Measuring instruments. To add to the 
confusion, technical people have diluted 
the language by attaching special 
meanings to the word. In the case of 
analytical spectroscopy, for instance, 
precision is made synonymous with re- 
producibility. For all general-purpose 
use in the field of measurement, the dic- 
tionary definition of precise appears to 
fit the general shop usage of the word 
and is as follows: “Exactly or sharply 

ned or stated. Not vague or 
equivocal.” 

For instance, a surveyor may be able 
to drive a stake in the ground in a cer- 
tain Position as related to other survey- 
ing gage points with an accuracy of a 
few inches, This, to the surveyor, may 
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represent high precision; and when the 
position of the stake is stated, its posi- 
tion may be considered to be “not vague 
or equivocal”, 

In the manufacture of instruments 
composed of parts whose dimensions 
are stated in fractions of inches, there 
are two kinds of precision which must 
be considered. The first is the precision 
with which the instrument must per- 
form its allotted task. The second is 
the precision with which the component 
parts must be made in order that the 
finished assembly will perform as ex 
pected. 

The common language used in desig- 
nating precision is dimension; where, 
for purposes of fabricating metallic 
and other solid parts, the common unit 
of measure is the inch. It may, there- 
fore, be entertaining to digress momen- 
tarily from the study of precision and 
follow a bit of the history of the 
standardization of the inch as a unit of 
measurement.? 


STANDARDS OF LENGTH 


The first recorded attempt to stand- 
ardize units of measurement was made 
even prior to the time of Edward I of 
England (died 1307). During his reign, 
however, an act was passed establish- 
ing a yard standard known as the Jron 
Ulna. The foot was defined as one-third 
of the yard, and the inch as the thirty- 
sixth part of the yard. The earliest 
authentic standard was a brass yard of 
octagonal cross-section established dur- 
ing the reign of King Henry VII and 


1 Rolt, F. H., Gauges and Fine Measurements. 
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dated 1499. This standard was replaced 
during the reign of Queen Elizabeth in 
1588. 

In 1824, an act of Parliament legal- 
ized the adoption of a new standard 
which had been constructed by Bird in 
1760. Provisions were made for the re- 
production of this standard yard, in the 
event that it was destroyed, by relating 
its length to the length of a pendulum 
beating seconds in the latitude of Lon- 
don, in vacuum at sea-level. This stand- 
ard was destroyed in the fire which 
destroyed the House of Parliament in 
1834. In 1845, five bars made of 
Bailey’s metal (bronze) were established 
as the official standards in England. 
These bars were line standards which 
is to say that the stated dimension is 
the length between two scribed lines on 
the bars. Previous standards had been 
end standards which had a total length 
equal to the standard length which they 
were to describe. The use of line stand- 
ards is preferable, as the location of a 
line can be more easily determined than 
the location of the end of a bar. These 
five bars are rectangular in cross-sec- 
tion and have the lines engraved on gold 
plugs set into a counter-bored hole 
near the ends of the bars so that the 
inscribed lines are on the center line of 
the cross-section (neutral axis). 

These five bars were all carefully 
compared with the existing standards 
of length, and one of them was chosen 
which was the nearest to what was con- 
sidered the standard yard. This was 
designated as the Imperial Standard 
Yard, and the remaining four are 
designated Parliamentary Copies, These 
bars are kept in separate places to pre- 
vent their all being destroyed in a com- 
mon catastrophe. They are compared at 
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regular intervals so that their changes 
in length relative to one another can be 
recorded. 

The use of the metric system was 
sanctioned in Great Britain in 1864; 
and in an Order in Council dated May 
19, 1898, the relationship between the 
yard and the meter was established 
such that one meter equals 39.370113 
inches where the standard meter is 
taken to be a distance between two lines 
on the  platinum-iridium prototype 
meter Number 16 in Paris. In this 
country, the relationship was estab- 
lished in 1893 by what is known as the 
Mendenhall Order and implies that the 
International Meter is to be regarded as 
the principle standard; and the yard 
length is related to the meter by the 
fraction 36/39.37. This can be seen to 
differ from the British yard by nearly 
four parts in a million. 


DIMENSIONS AND DOLLARS 


The purpose of our study of precision 
is to gain some insight into the way in 
which the cost of the finished product 
is related to design. It is frequently 
true that a device will operate just as 
well if its parts have large tolerances, 
the fit generous, and the play magnifi- 
cent. For instance, it would be possible 
to construct a roller coaster with 
accurate machined tracks and with cars 
equipped with machine ground wheels 
mounted on precision roller bearings. 
It would probably be found that such a 
construction was prohibitively expen- 
sive and that additional difficulties 
would arise due to the precision con- 
struction itself, such as the difficulties 
due to expansion of tracks, framework 
and cars under varying conditions of 
temperature and humidity. The obvious 
solution in this case is to make the fit 
of the car on its tracks as loose and 
“sloppy” as possible without jeopardiz- 
ing the safety of the passengers or the 
endurance of the mechanism. 


EFFECT OF BATCH SIZE 


Let us consider, then, the economic 
factors as related to precision of 
mechanisms within our experience. The 
reader will readily recall examples of 
the following classes. We will begin 
this study by enumerating three differ- 
ent classes of production; the first being 
the construction of a single device or 
instrument, the second being the con- 
struction of a small batch, and the third 
being mass production. 


Single Unit 


The construction of a single unit re- 
quires the highest precision of any of 
the three classes. By high precision is 
meant that the parts must all fit very 
well. This is usually accomplished by 
utilizing the skill of the instrument 
maker to hand-fit the component parts 
so as to achieve a practical optimum of 
performance. The production of a single 
unit is a very expensive operation. It is 
expensive for several reasons. One of 
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these is that as each operation must be 
done only once, the job must bear the 
burden of a whole series of procure- 
ments, sketches, machine set-up, and 
assembly which will (probably) never 
apply to another unit. Once any com- 
ponent part is finished, all of the labor 
and overhead which went into it is irre- 
trievably embodied in that single piece 
of metal; and it is, therefore, of utmost 
importance that the piece of metal be 
sufficiently well constructed that there 
is little chance that it can fail to do its 
job. In the event that too large a toler- 
ance was taken on even one of the 
dimensions of this piece of metal, it is 
very frequently the case that the whole 
part must be remade. In other words, 
it is necessary to scrap 100 per cent of 
the production and increases the cost of 
manufacturing of that part by at least 
a factor of two plus the value of what- 
ever time has been lost through the 
delay occasioned by the rework. 


It is rarely possible for the designer 
to establish dimension tolerances on a 
single unit. The reason for this is that 
there is no experience with the design 
and very little, except general knowl- 
edge and a lucky rabbit’s foot, to guide 
the designer in establishing anything 
close to maximum tolerance. For this 
reason, it is most economical to use the 
high precision associated with hand- 
fitting. 


Whereas single unit manufacture 
may mean the building of a device 
which is never to be duplicated, it also 
applies to the construction of a proto- 
type. (Def.: Prototype; the original or 
model after which anything is formed.) 
The dangers of single unit manufacture 
may be slightly alleviated in the con- 
struction of a prototype, due to the ex- 
pectation that development cost may be 
amortized over a larger number of 
units. 


Small Batch Manufacture 


By a small batch we mean, here, a lot 
of about ten. Manufacture of this 
larger quantity begins to be more 
economical; as machine time becomes 
comparable or greater than set-up time, 
and the procurement of materials can 
be spread over a larger number of units. 
By the time we have arrived at small 
batch manufacture, some experience has 
been had with the prototype units, and 
it is possible to specify, with caution, 
some reasonable dimension tolerances 
on the individual parts. These toler- 
ances will not be the widest possible, 
as this can only be attained through a 
larger experience than will ever be real- 
ized in small batch manufacture. How- 
ever, any reasonable tolerance will help 
reduce cost; and, if it is necessary to 
achieve close fits, selective assembly in 
small batch manufacture is quite feasi- 
ble. The cost of correcting mistakes is 
still very high; but as some experience 
with the design is already under our 
belts, the chance of making a mistake 
in design has been considerably re- 
duced. 


Large Batch or Mass Production 


By this is meant some large p 
such as 100,000. Something that 


be associated with the Production of 


automobiles or washing machines, This 
finally gets into the low precision cate. 
gory. It will neither be desirable ng 
possible to use a selective assembly q 
hand fitting except in a very minj 
number of places. Tolerances on ind. 
vidual parts will be the maximum 
sible consistent with the break-point be. 
tween the economy of producing the 
part, the percentage of rejects and th 
difficulty with the final mechanism ogg. 
sioned by the few errors that ineyj 
creep through. The cost of establishing 
such dimension tolerances will be 
great. However, in the production gf 
100,000 units, it might easily be poss. 
ble to spend several thousand dollars jy 
determining the maximum tolerances 
possible on a piston, for instance, pro 
vided one can gamble on a fairly sup 
saving of several times this amount jp 
the production of the 800,000 pistons 
that would be necessary to complete the 
job. In the gamble between the cost of 
engineering and the saving in cost of 
parts, we would be aided by mass pn 
duction methods allowing the use of 
automatic machinery and other labe 
saving aids. 


DESIGN CONSIDERATIONS 


We are now ready to discuss whatth 
designer should do in order to key 
down the cost, particularly of singk 
units and small batches. One of th 
most important concepts for the & 
signer to keep in mind is the different 
between functional and mechani 
simplicities and complexities. A defink 
tion of these terms might thus ki 
order. 

1. Functional Simplicity: a singe 
piece of metal with only one job tom 

2. Functional Complexity: a singe 
piece of metal with many jobs to do. 

3. Mechanical Simplicity: a & 
piece of metal which serves 
purposes and, thus, reduces the num 
of parts necessary in the © 
assembly. 

4. Mechanical Complexity: all ® 
parts are functionally simple; and thet 
are, consequently, a large number ofit 
dividual parts in the finished assembly, 
and it is consequently mechanical 
complex. ; 

There is a prime disadvantage # 
mechanical simplicity or fun 
complexity, whichever you wish to cil 
it, which makes this type of consti 
tion to be avoided completely in th 
design of a single unit. In the case 
small batch manufacture, fu 
complexity should be allowed only afte 
a careful consideration of the com® 
quences of its adoption. The 
vantages will now be discussed. 


FUNCTIONAL COMPLEXIT 


If a single piece of metal is allowed 
to serve two purposes, there 
exists the possibility that some @©— 
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ment or change will become necessary 
in one of the functions. It is almost 
always the case that when this is done 
the other function is disturbed. Where- 
as the mechanical simplicity of having a 
single piece of metal do two jobs makes 
that piece of metal cheaper, the func- 
tional complexity is likely to render it 
much more expensive for either one of 
two reasons. Either the difficulty in 
making the adjustment is so great that 
it is never done or is done improperly 
with a consequent loss in time or per- 
fection of operation, or the piece has to 
be made over anyway which means just 
about 100 per cent scrap for that piece. 
If the part in question should be re- 
made in a manner to preserve its func- 
tional complexity, there is the possibil- 
ity that the same thing will happen 


“ iechanical simplicity with its at- 
tendant functional complexities should, 
therefore, be left to mass production; 
where a saving of $0.03 on a function- 
ally complex but mechanically simple 
bracket will more than offset a couple 
thousand dollars of engineering time in 
making absolutely sure that the func- 
tional complexity will not cause trouble. 


THE BETTING ODDS 


In conclusion, the following table will 
serve to summarize the relationship be- 
tween the design factors and the eco- 
nomic considerations outlined above. At 
the left-hand side of this table are the 
considerations which have been de- 
scribed above in some detail. At the 
right are three columns representing 
the manufacture of a single unit, manu- 
facture of a batch of 10, and mass pro 
duction in quantities upward of 100,000. 
The percentage figure in the body of the 
table represents an estimate of the cost 
of the items on the left, based on a per- 
centage of the cost of the entire job. 
Ihave been told that my estimates are 
on the conservative side and that, in 
particular, the estimate on the cost of 
correcting mistakes on a single unit not 





infrequently runs to 300 per cent. The 
figures appear to be realistic enough, 
therefore, to be taken seriously. 

The first two items in the table give 
the reason why the remaining three 
items are as they are. In the production 
of a single unit, experience with the 
design starts out as zero. One, there- 
fore, has little chance of working out 
generous tolerances, particularly if they 
are borderline (where production piece 
cost is balanced against probability of 
reject). In batch manufacture, the 
experience in design is considerably 
greater; and when one runs to mass 
production, experience with the design 
is sufficiently great that the chance of 
successful production with borderline 
tolerances becomes fairly high. 

The cost of working out tolerances 
which will apply to a year’s production 
of automobiles would be a very small 
percentage of the total cost of this ven- 
ture and is indicated on the table as 
less than 1 per cent. For a single unit, 
however, an estimated figure of 30 per 
cent of the total cost of the job has been 
assigned to this operation. The figure 
is quite meaningless, however, as with 
zero experience with the design, the 
attempting of such a task would be fan- 
tastic, and the time might be much bet- 
ter spent in other ways. 

Likewise, the cost of working out 
mechanical simplicity at the sacrifice of 
functional simplicity is very high for 
single units and very low for mass pro- 


duction. Here again, if single units or 
small batches represent maximum pro- 
duction, time might better be spent in 
designing for functional simplicity. The 
cost of correcting mistakes in a single 
unit often appears to be fantastic, but 
it should be recognized that one reason 
for building a single unit is to find out 
the nature of those very things which 
will cause it to malfunction or limit its 
operation in some manner. The princi- 
ple amount of time spent in the develop- 
ment of a new device is that time spent 
in making it work after it is built. If 
it is discovered that the original con- 
struction has been so poorly and inflexi- 
bly conceived that the whole mechanism 
must be rebuilt, then it is time to 
examine carefully the design considera- 
tions which lead to such costly situa- 
tions. The cost of correcting mistakes 
in mass production is, of course, not 
zero. The figure of 5 per cent is possi- 
bly high but may be consistent with 
current experience in statistical quality 
control. 

It can be seen that precision is a sub- 
ject of two parts in which one part is 
whatever design philosophy accompan- 
ies the conception of the device, and the 
other part is the ability to perform the 
indicated operation of bringing the 
material to the desired mechanical per- 
fection. The elements of this can best 
be summed up by the saying, “It is bet- 
ter not to make the parts that you are 
going to throw away”. 








TABLE 
add % of total cost 
1 10 100,000 
Experience with design Zero ——_—» Large 
Chance of usable production with 
borderline tolerances Low . High 
Cost of working out tolerances + 30% 5% 1% 
Cost of working out mechanical simplicity 30% 5% % 
Cost of correcting mistakes 100% + 20-60% 5% 
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to Seismic Exploration 


A\pplications of Magnetic Recording 


By MYRON J. STOLAROFP 





Abstract: New developments in mag- 
netic recording have resulted in an FM 
carrier system of recording capable of 
excellent transient accuracy. Such a sys- 
tem is ideally suited for the recording of 
data obtained in geophysical exploration 
and results in a system having greater 
dynamic range and frequency response 
than photographic systems. Most impor- 
tant, playback results in an electrical 
signal. 


HE art of magnetic recording has 

made very rapid progress in the 
last few years. Advancing beyond the 
achievement of recording sound so per- 
fectly that tape reproductions cannot 
be distinguished from live reproduc- 
tions, the frequency range has been 
greatly extended and the magnetic 
recording process utilized in many ap- 
plications in science and industry. For 
many applications, however, it is nec- 
essary to record down to very low fre- 
quencies, even to DC, with good trans- 
sient response and amplitude accuracy. 
Such results are not possible with con- 
ventional magnetic recording as used 
to record sound, where the input signal 
is simply mixed with a high frequency 
bias to produce a linear transfer char- 
acteristic. 

Three principle objections occur with 
such a technique. First, since the out- 
put of the playback head is propor- 
tional to frequency, response to DC is 
impossible; and practical amplifier de- 
sign problems prevent obtaining ap- 
preciable signal-to-noise ratios much 
below 30 cycles. Secondly, since equali- 
zing circuits are required to achieve 
flat frequency response, such circuits 
introduce phase shifts which result in 
distorted wave form. Third and most 
important, where amplitude accuracy 
is important, considerable variation in 
instantaneous amplitude of the signal 
results from the fact that the tape 
surface is not perfectly homogenous 
when viewed microscopically. The 
presence of bumps or nodules lift part 
of the tape surface away from the 
head gap, resulting in a temporary re- 





*Manager, Application Engineering, Am- 
pex Corporation, Redwood City, Cali- 
fornia. 


duction in signal which, in many cases, 
can be of considerable magnitude. Ever 
though tape characteristics are im- 
proving steadily month by month, such 
irregularities are still far beyond the 
requirements of applications requiring 
better than 5 per cent accuracy with 
reasonable frequency response; and in 
field locations, the presence of dust 
alone on the surface of the oxide can 
result in appreciable amplitude varia- 
tion. In the field of seismic exploration, 
the requirements of the recording sys- 
tem are particularly exacting. Response 
is required down to below 10 cycles 
with phase shift low enough to result 
in time delays of less than 1 millisec- 
ond, the dynamic range of the geo- 
phone output is over 80 d.b.; and tran- 
sient response and instantancous am- 
plitude accuracy are of utmost impor- 
tance. Therefore, to meet the require- 
ments of this and similar applications, 
a new technique is required. 


The FM Recording System 


A method which offers satisfactory 
solution to the problems posed above 
is the use of an FM carrier system. By 
converting the input signal to FM 
form, and recording the FM signal on 
the tape, the intelligence is stored as 
the rate of zero crossings and is, there- 
fore, independent of reproduced ampli- 
tude. Use of a suitable discriminator 
restores the signal to its original form, 
free of amplitude variation, with neg- 
ligible phase shift, and with excellent 
transient response. Fig. 1 shows a block 
diagram of the record system. Since 
with an FM system the variations in 
tape motion become the noise back- 
ground, a wide deviation system is em- 
ployed to overcome the effect produced 
by flutter in the tape transport. Fig. 2 
is a block diagram of the reproduce 
system. The signal first passes through 
three stages of amplification and se- 
vere limiting to effectively eliminate 
any amplitude variations in the output 
of the playback head. The resulting 
square waves are differentiated to pro- 
duce pulses of uniform wave shape, and 
these pulses are counted in an inte- 
grating circuit to yield an output pro- 
portional to the time rate of pulses. 
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Fig. 2. 


Performance Characteristics 


Such an FM system is ideally suitel 
for the recording of seismic type 
formation. Equipment now availallt 
provides frequency response 4 
D.C. High frequency response is 
problem; since with 30-inch tape, 
a response of 5000 cycles can 
tained. Fig. 3 illustrates typical 
quency response and phase shift) 
acteristics at 30-inch tape speed. 
the time duration of a record 
than 10 seconds, adequate sto 
pacity is obtained even with 
speeds of 30 inches per second. 
speed may, therefore, be kept 
minimize the effect of flutter 
achieve maximum signal-to-nois? 
tio. With 5000 cycles response, the 
nal-to-noise ratio of this system is 0 
40 d.b., based on a peak signal of 2@ 
cent overall harmonic distortion. Sint 
for seismic work the response may® 
limited to 500 cycles or less, and silt 
flutter occurs primarily in a broad bam 
around 3000 cycles, limiting the fre 
quency response of the system result 
in raising the signal-to-noise ratio & 
to 50 d.b. The system may be operate 
at lower tape speed for greater stom 
capacity with only slight red 
signal-to-noise ratio. Linearity 
overall system is illustrated in! 
Square wave response is shown 
5. 
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System. 


Multichannel Recording 


In seismic work, it is desired to re- 
cord a large numb:r of channels si- 
multaneously so that the outputs of a 
quantity of geophones can be accurate- 
ly compared in time. Fig. 6 illustrates 
4 multi-track head assembly in which 
fads are stacked one above the other 
With adequate shielding between heads 
to Prevent crosstalk between channels. 
‘s the amount of shielding required 
~” Prevent crosstalk is appreciable, it 
s Possible to stagger a second stack of 

8 between the first, thus, allowing 


8 10 
INPUT (RMS* VOLTS) 


Fig. 4. AC Linearity of FM Recording 





Fig. 5. Response to 50 Cycles Square 
Wave of FM Recording System. 


the recording of 14 tracks on tape one 
inch wide. Illustrated are two stacks 
of record heads and two stacks of re- 
produce heads, each designed for opti- 
mum performance of the particular 
function and allowing monitoring dur- 
ing the recording process. 

Electronic assemblies are designed 
in strip form so that any desired num- 
ber of channels may be assembled for 
the particular requirrment. Fig. 7 
shows the individual amplifier strips, 
the record strip containing two sep- 
arate channels, and the playback strip 
accommodating a single playback chan- 
nel. A completely ass-mbled 14 channel 
record and reproduce unit is illustrated 
in Fig. 8, and rear view in Fig. 9. In 
addition to the tape transport, elec- 
tronic assemblies, and associated power 
supplies are a tuning fork amplifier to 
provide constant 60 cycles to the drive 
motor independent of field power sup- 
ply frequency variations and the neces- 
sary dynamotors and converters to op- 
erate the equipment from batteries. Fig. 
8 also shows a tape loop basket; by 
forming a record into a loop and al- 
lowing the excess tape to fall into the 
basket, a single record may be played 
over and over for continuous analysis. 





Fig. 6. Fourteen-track Record and Play- 


back Head Assembly. 





Fig. 7. Record and Playback Amplifiers, 


FM Carrier System. 


Electrically Reproduced Signal 


The greatest asset of a magnetic re- 
cording system, when used for geophys- 
ical work, is the fact that the output 
signal is live. Thus, it is possible to 
conduct a number of different types of 
operations on the signal in order to 
yield the most useful information for 
analysis. For example, during the mak- 
ing of the records, it is customary to 
employ filters in the g ophone ampli- 
fiers to reduce reverberation noise and 








Fig.8. Complete Fourteen-track HKecord 
and Playback Unit, Front View. 





Fig.9. Fourteen-track Record and Play- 
back Unit, Rear View. 


accentuate the signal of interest. Since 
this is a matter of terrain and similar 
considerations, proper choice of filter 
characteristics depends upon the skill 
and judgment of the operator. With 
the magnetic recording system, the op- 
erator is relieved of this responsibility; 
since the records may be filtered on 
playback. Furthermore, the records can 
be played over and over again until 
the best possible combination of filter 
characteristics is obtained. By repeated 
reproduction of wide band records with 
filters set to various bands; shallow, 
medium, and deep reflections may be 
examined from one shot record. Also, 
gain and mixing characteristics can be 
varied so that particular sections of the 
record, which are of interest, can be 
blown up. The dynamic range of the 
process is sufficiently great so that por- 
tions of the record, which on an oscillo- 
graph reproduction have dwindled to 
mere lines, can be blown up to show 
significant fluctuations. Such a record, 
if originally recorded photographically, 
would have been permanently lost. Still 
other possibilities include the trans- 
position of traces so that any particu- 
lar set of traces may be more care- 
fully compared by placing them adja- 
cent to each other. 

Another technique, which is quite 
useful in analysis, is to provide repro- 
duce heads which may be shifted with 
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Fig. 10. 


Adjustable Head 


Assembly. 


respect to each other. Thus, individual 
adjustment of each playback head re- 
sults in shifting the corresponding sig- 
nal in time with respect to the others. 
In certain types of terrain, such shift- 
ing may be of considerable aid in rec- 
ognizing refiection patterns. Also, if 
provisions are made whereby the heads 
may be shifted in constant increments 
of time, the reproduce system may be 
used for correlation operations. Fig. 9 
illustrates such a movable head assem- 
bly, while Fig. 10 shows this head as- 
sembly installed on a tape transport. 


Possibly the most powerful tool, 
which when properly dev loped may 
allow the most complete and exhaustive 
analysis of the recordings, is the use 
of correlation techniques. By means of 
proper statistical analysis, it may be 
possible to establish charact:<ristic func- 
tions corresponding to certain geologi- 
cal conditions. Should this prove pos- 
sible, then it would only be necessary 





Fig. 11. Tape Transport With Adjustable 
Heads in Place. 


to run each magnetic record through 
a correlation computer and automatic- 
ally compute the correlation to the 
function of intsrest. This would reduce 
the analysis of recordings to only a 
few minutes per record. Another very 
interesting thought is that if such a 
technique should prove feasible, even 
should it take many years to establish 
the necessary correlation functions, 
every magnetic record taken up until 
that time could immediately be ana- 
lyzed. Considering the great expense 
of operating crews in the field to take 
these records, this possibility of extra- 
polating much additional information, 
when the proper techniques are devel- 
oped, should alone justify the use of 
magn¢tic recording equipment. 


Packaging 

The equipment illustrated in Figs. 
8 and 9 is essentially laboratory equip- 
ment and, as such, has been extremely 
valuable in pilot installations where 
the magnetic recording technique could 


be carefully studied and evaluated 
Many of the major oil companies to. 
day have provided themselves with 
this or similar equipment to become 
fully familiar with this important nw 
tool. With the capabilities of the mag. 
netic recording process now Well 5, 
tablished and proven, the next stp 
becomes one of providing suitable Pack. 
aging designed to mect the require 
ments of field operation. 

Therefore, existing development wo 
is directed toward producing equipment 
which is suitably miniaturized gy 
compact, with minimum power drain, 
and with due attention given to oper- 
ating and record handling conveniences 
Also, rugged and durable construetig, 
is required to meet the rigorous e. 
vironmental conditions encountered jp 
field operations. 

Conclusions 

An FM recording system has beg 
described which meets the accuracy re 
quirements for geophysical exploration, 
Having excellent low frequency m 
sponse, negligible low frequency phage 
shift, and good amplitude accuracy, 
this system makes available a recori- 
ing system having improved frequency 


response and dynamic range to ge | 


physical users. The provision of @ 
electrical signal makes possible many 
analysis techniques never before poe 
sible, such as post-recording filtering 
variations in gain and mixing, a 
transposition of traces. Also made po 
sible with such an el:ctrical output is 
the use of correlation techniques, whith 
if properly exploited, promise to great 
ly enhance the amount cf informatio 
resulting from seismic records. 
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Instrumentation For Radiochemical 


Processing Recovery of lodine™ 


By JUSTUS N. BAIRD, JR.* 





Abstract. Aspects of radiochemical and 
conventional processes are contrasted. Instru- 
mentation for the processing of Iodine ™! in 
fission products is presented as an example of 


current radiochemical instrument practice, 


HERE has been some belief that the 
production of radioisotopes is com- 


plicated by many difficult problems. 
However, the fact that the catalogue of 
the Oak Ridge National 
alone lists more than 75 processed radio- 


Laboratory 


active isotopes indicates that many of 
these problems have either been solved 
or circumvented. 


While radiochemical processors would 
like to think that their problems—in 
comparison with conventional industries 
—are unusually severe, it could well be 
that their problems are merely different. 


Radiochemical processes in the nuc- 
lear or radiochemical fields resemble, in 
, Mature, the conventional process indus- 
tries of the past twenty years. The basic 
functions of extraction, separation, con- 
centration, precipitation, filtration, dis- 
tillation, evaporation, and ion exchange 
remain essentially the same. 








The ever-present bugaboos of unfavor- 
able temperature, pressure, and cor- 
resion conditions also exist for radio- 
chemical processes. In addition, other 
unfavorable factors usually exist. These 
are unusually small throughput and flow 
rates, small sized equipment, and the 
significant presence of radiation, with 














its attendant safety requirements and 


difficulty of maintenance of equipment 
and instrumentation. 


Normal production rates in the chem- 
ical industries are usually measured in 











“Instrument Development 
Ridge National Laboratory. 


Engineer, Oak 








pounds or hundreds of pounds per hour, 
tons per day, barrels per day, or car- 
However, the through- 
put of radiochemical processes may ap- 


loads per week. 


proach a gram per day product, per- 
haps only a few milligrams per day, or 
even an unweighably small amount per 


day or production run. 


Conventional industrial liquid flow 
rates may run from two to two hundred 
or more gallons per minute. In general, 
it is not too difficult to select valves, 
orifices, and 


flow meters, pumps for 


these ranges. 

Radiochemical process flow rates may 
lie within the range ¢f two to twenty 
milliliters per minute. 
this 
drops per second. It 


Laboratory an- 


alysts will realize means one or 
is difficult 


control 


two 
to find valves which will pro- 


portionally such flows. An orifice for 


these flows would have such a small 
aperture that the tiniest speck of sedi- 
ment would block the orifice or impair 
the accuracy of measurement. 
the high cost and 
value of fissionable materials, a strict 
inventory 


Due to security 


in all 
This account- 


system is required 
radiochemical processes. 
ability concept is applied far more vig- 
orously than would be practical in the 


average commercial process. 


in order to recover 
minute amounts of fissionable material 


In some cases, 


adhering to process equipment and valve 
seats, these parts have been dissolved 
and the desired ingredients recovered 
from the resulting solution. Concrete 
floors, upon which fissionable materials 
had spilled, have been chipped up and 
chemically treated to recover the de- 
sired substances. 


iJohn Lear, “Rx Atoms for Cancer,” Collier’s, 
Oct. 11, 1952, pp. 13-15. 


In some processes, there has been 


considerable incentive to measure re- 
motely liquid levels in tanks to one- 
hundredth of an inch and specific gravi- 
ties of solutions to the second decimal 
place. Even the third decimal place has 


been sought in such measurements. 


Many of the above problems typical 
of radioisotope production have, of 
necessity, been considered in engineer- 
ing a new installation for the produc- 


tion of Iodine ™. 


The life-saving properties of this radio- 
active isotope were dramatically 
sented in 1952 by one of the nation’s 
son of a 


pre- 
top science writers.’ A 
prominent New York 
suffering from cancer of the thyroid and 
The thyroid was 


organist was 
two cancerous lungs. 
removed by surgery. With an estimated 
three months to live, the patient began 
an arduous series of radioactive iodine 
treatments which were then being ad- 
ministered experimentally in the Me- 
morial Center for Cancer and Allied 
Disease in New York City and in the 
newly constructed hospital at Brook- 
haven National Laboratory. Four years 
later, X-rays and Geiger counters indi- 
dated the lungs were cured. The 
patient, with the aid of a daily thyroid 
pill, assumed a normal life. 


Training in the medical use of radio- 
isotopes has been provided by the Oak 
Ridge Institute of Nuclear Studies and 
by medical clinics, hospitals, and state 
universities working in conjunction 
with the Atomic Energy Commission. 
As the medical profession has gained 
experience in administering radioiso- 
topes, the demand for them has in- 
creased. The greater demand for 
Iodine 131 has necessitated the construc- 
tion of new production facilities with 


increased capacity. This new process 


Presented at the Instrument Society of America Eighth National Instrument Conference and Exhibit held in Chicago, Ill., Sept. 21-25, 1953. 
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and its attendant instrumentation will 
be briefly described. 


Iodine ™ Process 


Iodine ™ is recovered from canned 
uranium slugs which have been removed 
from a nuclear reactor after irradiation 
and which are processed as soon as pos- 
sible to avoid losses of I ™ (half-life 
8% days). The aluminum cans are re- 
moved by dissolving with a suitable sol- 
vent, and the resulting aluminum solu- 
tion is then jetted to a hot drain. All 
solutions in this process are transferred 
from one vessel to another and to the 
drains and samplers by steam jets, air 
jets, gravity flow, or vacuum pots. The 
leakage, lubrication, and maintenance 
associated with mechanical pumps 
which can be serviced only at rare inter- 
vals cannot be tolerated in a radio- 
chemical process. 


The slugs are then dissolved in an- 
other solvent. Reaction is judged to 
be complete when a remotely located re- 
corder indicates no further increase in 
specific gravity. Elemental iodine is 
removed as a vapor by sparging air and 
steam through the solution. The iodine 
and water vapors are condensed and 
retained in a catch tank and the iodine 
is purified in several more steps in other 
vessels. 


The iodine is then chemically reduced 
to non-volatile sodium iodide in a scrub- 
ber through which the non-condensible 
gases pass. These gases, as well as the 
air used for sparging the dissolver and 
air from the instrumentation dip-tubes, 



















a feat 
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is 


an Iodine evaporator of his own design. 
rarely possible in the chemical 


industries. 











Fig. 1. Process Engineer Eugene Lamb lifts 
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Fig. 2. The evaporator contains many instru- 
ment and process connections despite its small 


lazy 


size. 


contain radioactivity. In order to pre- 
vent hazards to personnel, the vessels 
are connected to a series of scrubbers 
which remove iodine and aqueous vapors 
and pass the gases to an off-gas system 
which exhausts ultimately through a 
257-foot stack. The cubicles containing 


the vessels also are vented to the stack. 


Ultimately, the sodium iodide solu- 
tion is concentrated in the evaporator 
and then transferred to all-glass appa- 
ratus for final purification. 


The iodine produced will be invisible 
and unweighable and, as sodium iodide, 
will be present to the extent of only a 
few parts per million in the one or two 
liters of aqueous solution produced each 
week. Each milliliter of solution con- 
tains, on the average, twenty millicuries 
of radiation and costs the customer fif- 


teen to twenty dollars plus handlilg 


fees. 


T SHORT LEG 


SPECIFIC GRAVITy 
SHORT LEG 


LIQUID LEVEL 
LONG LEG 


SOLUTION 
— ADDITION 


THERMOWELL 


2.5 MESH 
STAINLESS 
STEEL 
SCREEN 


The through-put rate of the new pm 
ess represents a many-fold increase 0 
the older one. In addition, the 0 
process has many carefully planned ptt 
visions for rapid and efficient dew 
tamination, which will permit maillt 
nance of equipment with minimal dit 
ruption of production. 


Size of Process Equipment 


Instrument men familiar with la 
scale industries such as_petrolelm 
sugar, and chemical processing will 
interested in the size of the process 
equipment which produces such 
amounts of material. The evaporilt 
used for concentrating the sodius 


iodide solution is approximately ® 
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foot in diameter (see Fig. 1). The cross 
sectional drawing (Fig. 2) shows the 
rather numerous connections to this 
yessel. The other vessels in the proc- 
ess are scaled to match. For example, 
the rectifying column is twenty-four 
inches high and seven and one-half 
inches in diameter with four bubble- 


cap plates. 


Process Instrumentation Used 


The Iodine ™ installation, like any 
other production facility, is expected to 
show a profit. Therefore, capital ex- 
penditures including instrumentation 
costs have been kept to a minimum. 
Only those instruments have been pro- 
yided which the operating staff con- 
siders absolutely necessary. 


A temperature controller maintains 
the desired temperature in each of two 
dissolver units by throttling steam to 
the heating jackets. Two 6-point re- 
corders show the temperatures existing 
in vital parts of the process. 
thermocouples are not adversely affected 
by the radiation levels encountered in 
this process, they may be used in con- 
ventional thermocouple wells made of 
Type 347 stainless steel. 
measurement presents no major prob- 
lem. 


Since 


Temperature 


The vapor space in the vessels is care- 
fully maintained at a slight negative 
pressure which is measured by a differ- 
ential pressure transmitter. A record- 
ing receiver-controller regulates a valve 
in a line to the off-gas system. Very 
few other pressures are of significance 
except the utilities, which are measured 
with gages. 


Six-point liquid-level and_ specific- 
gravity recorders indicate liquid levels 
in the vessels, the status of material 
transfer and the progress of dissolving 
and concentration procedures. (Liquid 
level and specific gravity measurements 
Will be discussed later.) 


Radiation Detection Instrumentation 


Since this paper deals primarily with 
Process instrumentation, only brief men- 


tion can be made of radiation measure- 
ments, 


Seven ion chambers in lead shields 
are placed next to the process equip- 
Ment and pipe lines, and radioactivity 
levels of the gamma radiation are moni- 
tored as the processing progresses. 
Radiation is expected to be within the 
Tange of 1 to 1000 roentgens per hour. 
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Two electrometers, one single, the other 
dual, each having manually- 
selected ranges, continuously indicate 
radiation received by the ion chambers. 


four 


The current output of the ion cham- 
ber varies linearly with the gamma flux. 
The vacuum-tight and pressure-tight 
chambers are made of brass, housed 
in stainless steel and are filled with 
krypton at one atmosphere pressure. In 
case the gamma radiation levels differ 
widely from those anticipated, the ion 
chambers can be adjusted to the new 
level by altering the pressure of the 
krypton. 


These ion chambers would not be sat- 
isfactory for health physics monitoring 
because their response is somewhat de- 
pendent on gamma photon energy. They 
are well adapted, however, for process 
work where the energy levels of the 
isotopes are essentially constant. 


Instrumentation Omitted 
From the Process 

Since the Iodine ™ recovery process 
involves chemical oxidation and reduc- 
tion, it would be desirable to make 
redox measurements in the 
Suitable instrumentation for this pur- 


vessels. 
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of some process steps. However, due to 
some uncertainties in the behavior of 
glass electrodes in the presence of radio- 
activity and the impossibility of fre 


quent standardization, pH measure 
ments were eliminated from considera- 
tion. 


Liquid Level and Specific 
Gravity Control 

The entire operation of the Iodine ™ 
process occurs behind concrete and lead 
shielding without direct human observa- 
The operators can follow such 
process manipulations as emptying and 
filling tanks, transferring, concentrat- 
ing, and diluting only by observing the 
records of the remotely located liquid- 
level and specific-gravity measuring sys- 
tems. 


tion. 


The process vessels and the primary 
measuring elements are in a zone of 
high radioactivity and cannot be rou- 
tinely serviced. It is imperative, there- 
fore, that primary elements of utmost 
from moving 
parts be selected. Resistance to the cor- 
rosive and erosive effects of hot, bub- 
bling nitric acid and similar liquids is 
a must. 


simplicity and freedom 


It was also desired to weld the 


elements into the vessels in order to 
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Fig. 3. Provisions for liquid level and specific gravity measurements with remote recording and 


zero and span adjustment are shown in this simplified sketch of a radiochemical installation. 


However, the 
standardizing 


pose was contemplated. 
frequent cleaning and 
procedures required to insure proper 
condition of platinum and tungsten or 
other electrodes make redox measure- 
impractical, 


ments extremely so they 


were eliminated. 


Likewise, the determination of pH 
would probably improve the efficiency 


maintain the all-welded construction de- 
cided upon for the process. 


The elements finally selected consist 
merely of dip-tubes carefully machined 
and welded into the vessels. Filtered 
and regulated purging air at controlled 
these dip- 
tubes in parallel with differential pres- 
in Fig. 3. 


flow rates was supplied to 


sure transmitters as shown 
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periphery of the clamping plate. 





Fig. 5. The “spider” shown here is eliminated 
in those models designed for normal static 


pressures. In the latter, the coil assembly is 
mounted on a tube which threads directly into 
the clamping plate. 








S$ PIDER" 


> _LOW PRESSURE 
CONNECTION 





Fig. 4. In this differential pressure transmitter, especially designed to minimize the effects of 


large changes in static pressure, the coil assembly is mounted on a “spider” hung from the 


to the bottom of the vessel, conneets 
to the high-pressure tap of both the 
liquid-level and _ specific-gravity trang. 
mitters. A second dip-tube, ending four 
inches above the mouth of the longeg 
tube, connects to the low-pressure side 
of the specific-gravity transmitter. A 
much shorter tube, which terminate 
just below the top of the vessel, gp. 
nects to the low-pressure side of the 
liquid-level transmitter. This arrange. 
ment, of course, is quite conventional, 


New Type Inductive Transmitters 


Locating the differential presgyre 
transmitters in the control room was 
considered unwise because of the possi. 
bility that purging air from the radio 


active solutions might back up into the 


control room under emergency condi- 
tions. It was decided, therefore, ty 
mount the transmitters within leaj 


shielding which would be vented to the 
The difficulty of servic 
ing or making span and zero adjust 
ments within the shielding dictated the 
use of a new type of inductive tran 
mitter which utilizes electric transmip 
sion and permits remote zero and spal 
adjustments at the receiver case on th 


off-gas system. 


instrument panel. 


A cross sectional drawing and % 


photograph of this inductive differential 
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Fig. 6. This schematic diagram shows 
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INDUCTIVE TRANSMITTER 


provisions made for remote electrical trimming of eat 
transmitter and the input circuit of a multipoint capacity balance recorder. 
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The longest dip-tube, reaching almost f 
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ransmnitter are shown in Figs. 


pressure t 
This unit is a displacement-, 


4 and 5. 
rather than null- or force-balance, type 


of instrument. Deflection of the dia- 
phragm moves the soft iron core to 
which it is connected. The core moves 
m a stainless-steel closed tube which 
js subjected to the pressure of the fluid 
in the low-pressure 
tapped coil and protective housing is 
mounted on a threaded tube which fits 
By proper 


port. A _ center- 


closely over the core tube. 
adjustment of the tube and lock nuts, 
the position of the coil can be shifted 
in relation to the core. 


a Hila ota a 
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Fig. 7. A shielding barrier will result from 
the pouring of concrete into this arrangement 
of cubicles, pipes, and forms. The offset pipes 
will contain instrument cables, but will stop 


beams of radioactivity. 


The cell is mechanically zeroed upon 
installation by removing any differential 
Pressure from the diaphragm and ad- 
justing the position of the coil until the 
two portions of the coil have the same 
inductance and reflect no unbalancing 
effect into the receiving bridge circuit. 
The movement of the core depends upon 
the spring rate of the diaphragm and 
the pressure across it. Ordinarily, the 
center of the diaphragm and the core 
are displaced only 0.015 to 0.020 inch 
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for full differential-pressure input and 


full electrical-unbalance output. 


The ambient temperatures and pres- 
Iodine 
cess are so moderate that temperature 


sures encountered in the pro- 


and pressure stability is not of prime 


importance in selecting transmitters. 


However, the inductive transmitters em- 
excellent 


ployed do have 


and static-pressure stabilities. 


temperature- 


Temperature stability is accomplished 
by employing identical materials with 
the same coefficient of expansion for 
the core spindle and for the coil tube. 
The diaphragm and clamping plates are 
like-wise of identical materials. 


Stability to changes in static pressure 
is accomplished principally by the heavy 
construction of the clamping plates. 


The transmitter illustrated here is a 
specially constructed unit for use in ap- 
plications where static pressures may 
fluctuate as much as 1000 psi or more. 
In this unit, the 


housing are mounted on a spider sus- 


inductance coil and 
pended by flexure plates supported at 
of the clamping plates 
where the bolts constrain any tendency 
to deflect. Thus, 
flection of the clamping plates at the 


the periphery 
despite possible de- 


center, no motion of the coil with re- 
spect to the core occurs and no change 
in coil inductance is produced. 


For normal use with only moderate 
fluctuations in static pressure, the spider 
is unnecessary; and the coil tube is 


mounted directly on the low-pressure 


clamping plate. 


Remote Zero and Span Adjustment 


After the inductive transmitters have 
been mechanically zeroed, they can be 
electrically zeroed and spanned by re- 
motely manipulating the liquid levels 
in the tanks and adjusting the proper 


resistors in the recorder case. 


the static head transmitted 
by the liquid-level measuring system is 


affected by the specific gravity of the 


Because 


fluid, all apparent or indicated liquid 
levels must be converted to true levels 
by correcting for specific gravity. Meas- 
urement of specific gravity can be made 
only when the tips of the specific grav- 
ity and long probes are both immersed. 
This requires a liquid level of slightly 
over four inches. 


Multipoint Recording 

The inductive differential-pressure 
transmitters are well adapted to multi- 
Fig. 6 
shows the schematic circuit of a six- 


point receiving and recording. 


point capacitor-balance receiver with 
switching connections and a _ single 
transmitter input with necessary ad- 


justments. All of the circuitry shown 
is located within the recorder case ex- 
cept for the fifty feet of cable and the 
transmitter. There is an auxiliary 
bridge circuit inside the case, with span 
and phasing adjustment and a sep- 
arate zero adjustment for each trans- 


mitter. 


Cabling 

A brief mention of the manner in 
which the connecting cables are actually 
brought out from the process may be of 
interest. The cables from twelve trans- 
mitters are brought out through the 
concrete shielding barrier inside one of 
two three-inch pipes which have been 
given an offset to prevent direct passage 
of radioactivity. These pipes can be 
which shows a concrete 


= 


seen in Fig. 7 
barrier before the pouring of the con- 
The metal cubicles on the left 
will house some of the process vessels 
and the open holes are outlets 


crete. 


into 
which pipes will be welded for instru- 
ment sampling and other purposes. The 
large pipes are for lights and manipula- 
tion. Obviously, the design of such a 
concrete barrier involves considerable 
detail and is an operation in which 
hindsight is no substitute for foresight. 
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A\nalysis and Design of 


A Spring Coupled Accelerometer 


By J. F. MANILDP 





Abstract: The spring-coupled accelerometer, 
as described below, offers some basic advantages 
in performance as compared to the conven- 
tional single spring-mass system. First, the 
“flat response” range, with respect to the 
natural frequency of the sensing system, may be 
considerably extended. Second, the “cut off’’ 
of higher frequencies may be made considerably 
sharper. Third, and possibly most important, 
the indicating system, unlike that of the con- 
ventional design, no longer acts as a seismic 
recorder (i.e. vibration pickup) in the high 
frequency range. Hence, undesired high fre- 
quency vibrations are eliminated without the 
necessity of external electrical circuitry. 


Introduction 


The conventional mechanical acceler- 
ometer design consists of a single 
spring-mass system, as shown schemat- 
ically in Fig. 1. The spring is attached 
rigidly to the case, which in turn is 
mounted rigidly to the vehicle whose 
acceleration behavior it is desired to 
measure. The information is made 
available through the relative motion 
of the mass with respect to the case. 
This motion may be suitably indicated 
by, say, an electrical contact fixed on 
the mass moving over a resistor strip 
attached to the case. 


The behavior characteristics of such 
a system, with respect to the frequency 
of the imposed motion, may be de- 
scribed by the frequency response 
curves shown in Fig. 2, which shows 
the amplitude of vibration of the mass 
with respect to the case. In order for 
the output of the instrument to present 
a relatively undistorted picture of the 
acceleration of the vehicle, the fre- 
quency component range of the vehicle 
acceleration must remain within the 
relatively “flat” portion of the response 
curve.+ Thus, for the undamped accel- 
erometer, the useful operating range is 
the range O-A shown in Fig. 2. 


Let us now focus attention on the 
high (with respect to natural frequen- 
cy) frequency range beyond C. The 
response curve shows the response de- 
caying asymptotically to zero. How- 
ever, in interpreting this behavior 
characteristic, it must be kept in mind 


+Phase shift considerations are also involved, 
but these will not be explicitly discussed here 
since the general concepts and conclusions will 
not be affected. For further information in 
this respect to Ref. 1 on Page 29. 


*Associate Professor, University of Califor- 
nia, Los Angeles. This analysis conducted 
during summer, 1953, when author was em- 
ployed by G. M. Giannini & Co., Pasadena, 
California. 


26 


@ 
>>> SSS SES SESS SSS SSS SS 


REesT 
POS! TION 





pe ees 25 




















Ly — 


Schematic Diagram of Conventional 
Accelerometer. 


Fig. 1 


that the response shown has inherent 
with it the assumption that the maxi- 
mum acceleration, at any frequency, 
remains constant. In many applica- 
tions high frequency vibrations, which 
it is desirable to exclude from the out- 
put, are not characterized by maximum 
accelerations which are of the same 
order of magnitude as the maximum 
acceleration in the frequency range 
where measurement is desired. In 
point of fact these high frequency vi- 
brations may be more nearly charac- 
terized as having the same order of 
magnitude of maximum displacement 
from neutral position. Since the maxi- 
mum acceleration varies directly as 
the square of the frequency at constant 
maximum displacement, it may readily 
be seen that the accelerations may be 
many times higher in this “unwanted” 
range than in the operating range. 


Thus the problem of eliminating them 
becomes much more severe than may 
be inferred from a casual inspection of 
the response curve shown in Fig. 2, 
which has inherent in it the assump 
tion of constant maximum acceleration, 


The useful range of the conventional 
system may be considerably extended 
by the introduction of appropriate 
damping in the system. In Fig. 2 the 
behavior curve for an appropriately 
damped system shows the flat response 
range to be extended to the range 0B, 
This is for “optimum” damping. Great- 
er or less damping will reduce the 
useful range. 


Attention will now be focused on the 
rapidity of decay, or sharpness of cut- 
off, above the useful range. If we de 
fine a “significant” indication as a 
indication resulting in an output sig- 
nal of, say, one-fifth or more of the 
zero frequency signal of equal maxi 
mum acceleration, we see that a “sig- 
nificant” output will result from ac 
celeration components in the fre 
quency range B-C. Accelerations in 
this frequency range will show w 
significantly, distorted relative to ac 
celeration components in the useful 
range. This latter range, as defined, 
may be considered a measure of the 





RELATIVE AMPLITUDE AT CONSTANT MAXIMUM ACCELERATION 





DAMPING COEFFICIENT 
= 
CRITICAL DAMPING COEFFICIENT 





mM 





1 2 3 ‘ 
IMPOSED FREQUENCY 
UNDAMPED NATURAL FREQUENCY 


Fig. 2 Response Curves for Conventional Accelerometer. 
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of cut-off of frequencies 
ane useful range. An instrument 
will generally be designed to exclude 
as much as possible unwanted accelera- 
tion components above a given fre- 
quency. The sharpness of cut-off is a 
measure of its ability to accomplish 
this desired “low-pass filter” function. 

It is not necessary, in order to ap- 
preciate the quantitative implications 
of the foregoing remarks, to resort to 
mathematical analysis. A clear phy- 
sical picture of the implications may 
be had by recognizing that at high fre- 
quencies, the mass in the simple spring- 
mass system shown in Fig. 1 will re- 
main essentially stationary with re- 
spect to the inertial frame of refer- 
ence (in most practical cases the 
earth’s surface), while the case, fixed 
to the vehicle, will move in complete 
accordance with the high frequency vi- 
prations. The system becomes a seis- 
mic system, and the instrument a vi- 
pration pickup, which no longer meas- 
ures acceleration but which measures 
absolute displacement. 

The distortion on the output intro- 
duced by these high frequency vibra- 
tions may be eliminated by appropriate 
external electric circuitry or by the 
inherent limitations of the recording 
device if one is being used. In many 
applications, however, where “high” 
frequency means, say 10 cycles per 
second (machine-gun vibrations, for 
example), the above mentioned “filters” 
are not suitable. 

In the following analysis of the 
spring-couple accelerometer, attention 
will be focused on the three charac- 
teristics discussed above, i.e. (a) flat- 
response range, (b) sharpness of cut 
off, and (c) ability to filter out high 
frequency, high acceleration vibrations. 


Spring-Coupled Accelerometer 


The spring-coupled accelerometer is 
shown schematically in Fig. 3. Its es- 
sential components consist of (a) the 
conventional spring mass system §S, 
and M,, pivoted at O,, with its accelera- 
tion sensitive axis YY’, and (b) a 
coupled spring mass system S, and M,, 
the latter pivoted to the case at O.. 
The second system is mass balanced 
and hence insensitive to linear accele- 
rations in any direction.* The indicat- 
ing system records the relative motion 
between the mass M, and the instru- 
ment case, the latter rigidly mounted 
to the vehicle. For example, an elec- 
trical brush contact mounted on the 
mass M, will move across a resistor 
mounted to the case, thereby recording 
the angular motion of the mass M.,. 

It should be noted that many physi- 
cal variations of this system, maintain- 
ing its essential characteristics, may 
be designed. The essential characteris- 
tic is that of a spring (or equivalent) 


*Behavior of the system when subjected to 
ae acceleration will not be discussed here, 
is not pertinent, and suitable means of 
climinating angular acceleration indications, if 
desired, can easily be incorporated in design. 
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coupling between the two systems, re- 
sulting in an over-all system having, 
mathematically speaking, two degrees 
of freedom. This particular configura- 
tion has been selected for analysis be- 
cause of certain design advantages pre- 
sented. 

In practice, damping may be intro- 
duced into the system (a) between M, 
and the case, (b) between M, and the 
case, and (c) between M, and M.,. 
From a design viewpoint, it may be 
necessary to incorporate damping in 
two of the three fashions mentioned, 
in order to prevent excessive excur- 
sions in both primary and secondary 
systems. However, for purposes of ex- 
ploring the essential characteristics of 
the system, damping introduced, say, 
between M, and the case will suffice. 


Analysis 


The system selected for analysis 


here is one in which the distance L, 
is equal to L,. It should be specifically 
noted that this imposes no essential 
restriction on the freedom of choice, 
in design, for, if these dimensions are 
not equal (as will generally be the 
case), equivalent physical parameters 
(i.e. spring constants and moments of 
inertia) may result readily be com- 
puted which will result in identical 
performance characteristics with this 
system (see Appendix I). This system 
will be referred to as the “equivalent” 
system. 

With damping introduced between 
the mass M, and the case, the differen- 
tial equations governing the motion of 
the two systems, when the case is os- 
cillated sinusoidally along the sensitive 
axis, are:t 


+See Appendix I for definitions and nomen- 
clature. 


A*8, 
(1) Te ge + K8,- Ky (0.-0,) = ye a, Cos eawt 


(2) I, = + K, (2,-©,) z=C¢ 


Ae, 
"ae 





Dividing (1) and (2) by I, and I, respectively, and introducing the nomenclature 


of Appendix I, results in 
A*e, 


O at PO,- PSP. (8,-4)> pO, cos wt 


oA*e, 


(4) ae + §p. (6,-e) + 2m Sp, 2% - 0 


The solution of equations (3) and (4) in terms of the behavior of the indicating 


system (@,) is carried out in Appendix I. 


It is shown there that the amplitude 


behavior of the indicating system, as a function of frequency of the forced oscilla- 
tions and the physical design parameters, is given by 
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Fig. 3 Schematic Diagram of Spring Coupled 
Accelerometer. 








Or, [Srv Ni-v'rAs )-pS T+ 4% y* (i- 2 *405*)* 


The nature of the behavior charac- 
teristic ),, as given in Eq. (5), as a 
function of frequency ratio y, depends, 
of course, on the physical parameters, 
i.e. the natural frequency ratio 3, mo- 
ment of inertia ratio s, and the damp- 
ing constant pe Fig. 4 shows a typical 
behavior pattern for a damped and un- 
damped system. It is interesting to 
note that, independently of the damp- 
ing, all curves will pass through a 
single point, the point A. The loca- 
tion of this point depends on the value 
of the product g3*. In particular, the 
locus of this coincident point is given 
by 


/ 
r2 = BS* 
1 +ps* 


(6) 
Y = 








Eq. (6) may r.idily be derived by 
putting the factor (1 — + + ps?) = O 
and solving for y, substituting then 
into Eq. (5) and solving for ).. This 
eliminates the only term in Eq. (5) in 
which the damping factor appears, 
thereby making the solution for this 
particular condition independent of 
damping. The locus of these coincident 
points is shown by the dotted line in 
Fig. 4. 


From the standpoint of obtaining a 
flat response, it seems desirable to 
locate the coincident point along the 
line }, = 1 (i.e. p5* = 1). The actual 
“best” values of g (and hence §) and 
w May then be obtained by trial and 
error such that a flat response is ob- 
tained. 


Fig. 5 shows the results of such a 
trial and error procedure. Values of 
Bp = 05,86 = \/2 and » = 0.65 results 
in a response curve which is quite flat 
over the range 0< y <vV/2. 


Comparison with Conventional 
System 

In order to compare the behavior of 
the flat response system with the con- 
ventional system, it will first be noted 
that the response of the spring coupled 
system is essentially flat up to about 
150% of the natural frequency of the 
sensitive system (i.e. the system §,, 
M,). In the conventional design with 
optimum damping the response is flat 
only up to about 70% of the natural 
frequency. This comparison is shown 
in Fig. 6, where the frequency response 
curves for optimum designs in both 
cases are shown. 


Fig. 6 permits a useful comparison 
of the effectiveness of cut-off in both 
eases. Again, if we define the cut-off 
point as the point beyond which the 
output is reduced below 20% of zero 
frequency output, we have the cut-off 
ranges shown in Fig. 6. In the con- 
ventional design the cut-off range is 
approximately 200% of the useful 
range, whereas in the spring-coupled 
design the cut-off range is only about 
40% of the useful range. 


The performance of the _ spring- 
coupled system in the high frequency 
range, when subjected to constant amp- 
litude vibrations (instead of constant 
maximum acceleration vibrations) may 
readily be determined from inspection 
of Eq. (5). For y>>1, the amplitude 
characteristic \, decays essentially as 
the fourth power of the frequency. (In 
the conventional system the decay is 
with the square of the frequency.) 
Since the maximum acceleration in- 
creases only as the square of the fre- 
quency, the response goes to zero even 
under constant amplitude vibrations. 
This behavior may be readily inter- 
preted physically. The system S§,-M,, 
behaves as a seismic system in the 
high frequency range. However, the 
spring coupling between system 1 (the 
sensitive system) and system 2 (the in- 
dicating system) results in a filtering 
out of high frequency vibrations. 
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Design Procedure 


‘the recommended design procedure to be followed is as follows: 
1. Determine ratio of K, to I,, from the acceleration range and the Permissible 


or desirable deflection of the mass M,. 


ratio. 


The space available will dictate this 


Select M, or K, as seems propitious. 


2. Determine I, and K, of the equivalent system (i.e. system for which L, — lt, 
ae 
2 


as follows: 


ore. * 


i= s(#2 ta 


OS i, 


2(z X= 


ae 


/ 


3. Determine the values of the constants K’, and I’, of the actual System (where 
L’, and L’, are not necessarily equal but are dictated by space and design re 


quirements) from the relationships 


K, 





K t 


w& 


ae 
Z, 


y 


/ 7 2 
ee (=) 


(See Appendix I) 


4. Design appropriate damping mechanism to obtain flat response. 
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Fig. 4 Typical Response Curves for Spring Coupled Accelerometer. 


Conclusion 

The spring-coupled system described 
(as well as many possible variations 
thereof) presents three basic advant- 
ages over a conventional system. It 
has (a) a wider flat response range 
for comparable natural frequency of 
the sensing system, (b) a relatively 
sharper cut off characteristic, and (c) 
it effectively eliminates high frequency 
vibrations having amplitude compar- 
able to the amplitudes of frequencies in 
the measuring range. In practice, of 
course, the advantages must be 
weighed against the added complexity 
of the system, its probable higher cost, 
and its probable increase in size and 
weight (although with good design 
these latter two need not necessarily be 
significant). The decision will depend, 
of course, on the specific application. 
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Fig. 5 is shown on the following pagt 
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APPENDIX I 


Nomenclature 


a, — maximum acceleration of ac- 
. celerometer case along sen- 


sitive axis 
¢ —torque damping coefficient 
(torque per radian per sec.) 
— moment of inertia 
—torque spring constant 
(torque per radian) 
—linear design dimension 
— mass 
— time 
—jinstantaneous deflection of 
; case from neutral 
» —maximum deflection of case 
from neutral 
@ —angular departure from neu- 
tral of sensing or indicating 
system 
@er —angular deflection of system 
under constant acceleration 


ao eo Re 


<4 





am 
» —angular velocity of forced 

sinusoidal oscillations of case 
a =4,/L, (see Fig. 3) 
gs = I,/1, 
. ite w/D; 
$ =D./P, 
h = Owax/Osr 
, = damping constant 

ae * 
damping coefficient 
critical damping coefficient 
Subscripts 


Subscript 1 refers to sensing portion 
of system and subscript 2 refers to in- 
dicating portion of system. 

Primes 

Primed quantities in indicating sys- 
tem refer to actual system and un- 
primed quantities refer to equivalent 
system. 
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Analysis 


The system shown in Fig. 3 (linkage bars are rigid) is considered to be sub- 
jected to a forced motion of the case, Y., which is characterized by 


(2) Y¥ = A cos cut or a*% =- ) PP) cin wt -=-@,. cos wet 
c ” > 
at* 


In addition, a damping torque, Tp, is introduced between the Mass M, and the 
case, characterized by 








” ae 
2 2¥. 
at *2. , 4, a < as ol Cc 
(3) Z, a tad, +k,6(=)-4.&(Z/ “es aé* 


= Z, Am cos wt 
as 
= F at Xin COs wt 


Under these conditions, the equation of motion of the mass M,, as described by the 
angular departure of its case linkage from a neutral position, is 


/ 





, ; oe ee PS) Pa al 6,’ 
(4) Z, ae » x; fe; - 8 (E)] Cc, Te 


Similarly, the equation of motion governing the behavior of the mass M, will be 
‘ 2 
= of Z, ™ . (4) 
C= Af ( yoy ) Z,° 4,(22 


(5) ’ . , — 
KK (ES) C* eae 














By introducing a new coordinate 6,, and new constants K,, I,, and C, defined by | 





2 
(6) L, oa +KXh6,-*, (Cr. -6) = Za, cos we 
of -. os s-¢ LO. 
wz; cat +X, (O, G,) 2 le 
| 
the differential equations (3) and (4) become 
| 
a*e, a < 
6) 2 +P 8-AS Pp (0,-4)> R?O, as ol 
a *E, : AG, 
(9) ——= 2/8 -6)+2uspP, —*=0 
Ate+ ¥ bP, ( 2 ) J a FP. At 


These equations describe the motion of the “equivalent” system, as defined by | 
Eqs. (5), and which may be physically characterized by having L, = L’,. The 
behavior, of course, is completely equivalent. 


Introducing the definitions in the nomenclature section with appropriate 
manipulation, puts (6) and (7) into the following form 


The standard procedure for solving (8) and (9) involves assuming steady state | 
solutions of the form 


(10) o = 4 cas ae + Bsa aot 


7ST 


ee. pease + En wt 
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Substitution of (10) and (11) into (8) and (9), and equating the coefficients of 
the (sin wt) and (cos wt) terms identically to zero in each equation results in four 
independent equations in four unknows, A, B, D, and E. Carrying out this formal 
procedure, solving, and computing the quantity of interest, \*, — \/D*® + E*, the | 
amplitude behavior function of the output system, we have 


¢ 
. .. 3% 5 

(i2) A,=Dte = PE RPT LT 7 a 
' [s* sire tPd )-p5*] + 4m af x*(/- x*+ad*) 











Eq. (12) permits the computation of ), as a function of y for any assumed value 
of the other physical parameters. (End) 
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Conducted by A. K. Joecks 


Instrumental Analysis, 1st Edition — 
by John H. Harley, U. S. Atomic 
Energy Commission and Stephen E. 
Wiberley, Rensselaer Polytechnic In- 


stitute. 
Reviewed by Dr, Joseph Greenpan* 


As more and more instruments in- 
trude into chemistry laboratories, it 
becomes evident that chemists should 
know something more about instru- 
ments than merely what knobs to turn. 
This book, written “as a text for a 
course in instrumental analysis given 
to senior and graduate chemistry stu- 
dents”, undertakes the problem of edu- 
cating chemists in this phase of chem- 
istry. 

The text covers a wide variety of in- 
struments and instrumental methods: 
visible, ultra-violet, infra-red and X- 
ray absorption spectroscopy; emission 
spectropraphic analysis; flame photo- 
metry; mass spectrometry; nuclear 
radiation; various titration methods: 
potentiometric, conductance, polaro- 
graphic, amperometric and high fre- 
quency, a final chapter containing a 
series of selected laboratory experi- 
ments illustrating applications of the 
various instruments to analytical de- 
terminations should prove very valu- 
able for classroom work. The biblio- 
graphy, while scanty, is well chosen. 


Although the book emphasizes char- 
acteristics of methods and instruments, 
it also presents clear definitions of 
terminology and summaries of the 
theory. The treatment of subject mat- 
ter is somewhat uneven, the spectro- 
scopy section being fairly extensive 
and excellent, whereas the sections on 
titration methods are overbalanced 
with readily available theory and not 
nearly as thorough in the discussion 
of instruments. The text is remark- 
ably up-to-date, considering the rapid 
changes occurring in this field. 


A description of the Pfund additive 
and subtractive methods of infra-red 
analysis, especially as used currently 
for industrial control, and of the radio 
frequency types of mass spectrometer 
(Bennett, Hipple, etc.) would have 
added to the completeness of these 
subjects. This reviewer questions that 
the “first commercially available man- 
~ polarograph was the Fisher elec- 

opode” (p. 281) — recalling having 

a photographic recording Heyro- 
my unit, manufactured in Europe, 
ong before. The third manufacturer 
of mass spectrometers is not Process 


Industries E 
struments, (p. 332) but Process & In- 


Pi book is recommended as a 

ws Pa Sareea aid in teaching 
etter underst 

apply their instruments. —— 
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Managing Director Rimbach, after many dis- 
cussions with Z. B. Hyde, at that time, Chief of 
Fairs and Exhibits of the Office of Foreign Trade 
of the Department of Commerce, approached Con- 
gressman Robert Corbett early in 1953 and re- 
quested that he introduce two resolutions in the 
United States Congress in connection with the 
First International Instrument Congress and Ex- 
position. These resolutions were introduced on 
May 13, 1953 in the First Session of the 83rd Con- 
gress: 


H. J. Res. 256 was a Joint Resolution and the in- 
troduction read as follows: “To permit articles im- 
ported from foreign countries for the purpose of 
exhibition at the First International Instrument 
Congress and Exposition, Philadelphia, Pennsyl- 
vania, to be admitted without payment of tariff, 
and for other purposes.” 


The other resolution was H. J. Res. 257 and it 
covered: “Authorizing the President to invite the 
States of the Union and foreign countries to par- 
ticipate in the First International Instrument Con- 
gress and Exposition to be held in Philadelphia, 
Pennsylvania, from September 13th to September 
25th, 1954. 


After many contacts by Managing Director 
Rimbach, H. J. Res. 256 was committed to the 
Committee of the Whole House of Representatives 
on the State of the Union on June 24, 1954 by Con- 
gressman Reed of New York from the Committee 
on Ways and Means. The resolution was passed 
by Congress on July 2, and signed by President 

isenhower on July 10th. It is now designated as 
Public Law 481 of the 83rd Congress, 2d Session. 


H. J. Res. 257 had a little more difficulty. A 

ing on this resolution was held by the Sub- 
committee on Europe of the Committee on Foreign 
irs on March 11, 1954. I.S.A. President, Wild- 
and Washington Section Members, Ralph 
mberger and R. S. Oulds, appeared before 

the Subcommittee and were subjected to a very 
Searching examination. A report of this hearing 
covers 18 pages of very small type. Congressman 
James G. Fulton of Pennsylvania, from the Com- 
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mittee on Foreign Affairs, submitted a report on 
June 21, 1954 and referred the resolution to the 
House Calendar. The Honorable Sinclair Weeks, 
Secretary of Commerce recommended the enact- 
ment of the resolution in a letter dated March 17, 
1954 addressed to the Honorable Robert B. Chip- 
erfield of Illinois, Chairman of the Committee on 
Foreign Affairs. The Department of State in a 
letter dated February 12, 1954 addressed to Mr. 
Chiperfield indicated that it had no objection to 
the resolution. 


At this writing this resolution has not been 
passed to the foreign legislation now before Con- 
gress. 


PROGRAM FOR THE FOREIGN TRADE 
CENTER 


The Foreign Trade Center will be set up in the 
Registration and Reception Area of the Instru- 
ment Congress and Exposition. All those inter- 
ested in export are urged to attend the two tech- 
nical sessions which have been arranged by the 
Managing Director of the Congress and Exposi- 
tion: 

1. Friday, September 17th, 10:00 A.M. an Intro- 

ductory talk “Exporting Instruments” by T. 

C. Ballagh of Ballagh & Thrall, Export Con- 

a in the Auditorium of the Convention 
all. 


2. Monday, September 20th, 10:00 A.M. a Panel 
Discussion, “Foreign Trade Procedure.” The 
panel will be composed of Foreign Trade ex- 
perts from Philadelphia in the fields of bank- 
ing, customs house brokerage, foreign for- 
warding, etc. The panel discussion will be 
moderated by T. C. Ballagh. This meeting 
will also be held in the Auditorium. 


The Foreign Trade Center will be open for 
consultation on Friday, September 17th from 1:00 
to 4:00 P.M. and on Monday, September 20th from 
2:00 to 5:00 P.M. The Center will also be open by 
appointment on Thursday, September 16th and 
Tuesday, September 21st from 2:00 to 4:00 P.M. 
and on Saturday, September 18th from 10:00 to 
12:00 A.M. 
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THIRD ANALYTICAL INSTRUMENT CLINIC 


The June issue of ISA Journal, pages 
50 and 52, announced two of the seven 
sessions of the Third Analytical In- 
strument Clinic. This issue announces 
the five other sessions. 

The Third Analytical Instrument 
Clinic is being held in connection with 
the First International Instrument 
Congress and Exposition. The Clinic 
will be held in Philadelphia, Pennsyl- 
vania, on September 13, 14, and 15, 
starting at 9:30 in the morning and 
2:30 in the afternoon. The Clinic will 
be located in the Commercial Museum 
& Convention Hall. 


X-RAY QUANTOMETERS 
Applied Research Laboratories 





I. Introduction 
A. Principles of fluorescent x-ray 
analysis. 
B. Factors affecting limits of de- 
tectability (qualitative analysis). 
C. Factors involved in quantitative 
analysis. 
II. Instrumentation 
A. X-ray tubes and power supplies 

—requirements for fluorescent 

x-ray analysis. 

B. Radiation analyzers 

1. Description and applications 
of non-dispersive analyzers. 

2. Crystal spectrometers, discus- 
sion of flat and curved crystal 
types. 

3. Energy analyzers, brief dis- 
= of method and applic- 
ability. 

Ill. X-Ray a 
A. Detailed description of x-ray 
wer supply. 
etailed description of spectrom- 
" eters used. 
C. Detailed description of receivers 
and recording circuits. 
IV. Quantitative Analysis With the 
X-Ray Quantometer 


A. Discussion of sampling problems. 
1. Metallic samples. 
2. Nonmetallic samples. 
B. Determination of operating con- 
ditions. 
1. Source parameters. 
2. Spectrometer adjustment, in- 
terferences, filtering. 
8. Circuit adjustments, scale 
spread. 
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The Clinic is a lecture and demon- 
stration course on the latest and most 
advanced analytical instruments. The 
Clinic is planned for technicians, en- 
gineers, physicists, and chemists who 
are using, or contemplate using, these 
instruments. It will be especially val- 
uable for graduate students in chem- 
istry and physics. 


The three hour session on each in- 
strument will be conducted by two or 
more experts and will cover the theory 
of the instrument, electronic, optical 
and mechanical design features as well 
as details of application. 


C. Preparation of working curves. 
1. Sample systems. 
2. Multicomponent systems. 


D. Precision and accuracy. 
V. Special Problems 
A. Coating gauging problems, meth- 
od, applicability. 
B. Absorption analysis. 








APPLIED Research Lab’s X-Ray Quanto- 
meter 


Advance registration will be re 
quired. Please make your registration 
in advance with Dr. Axel H. Peterson, 
Mellon Institute, 4400 Fifth Avenue, 
Pittsburgh 13, Pennsylvania. Any 
number of sessions, up to five, may be 
attended. The sessions on each instru- 
ment will be small and will be repeated 
up to a maximum of five times. Regis- 


tration is free to graduate students 
and foreign visitors. Registration fee 
to all others is $1.00 per session at- 
tended or $3.00 for the full program, 
payable at the Clinic Registration 
Booth. Please do not send money nov. 


LITTROW-ECHELLE 
SPECTROGRAPH 





Bausch & Lomb Optical Company 


I. Introduction 
A. Advantages of high resolving 
power and high dispersion i 


spectroscopy. 
B. The principle of the echelle. 
C. Free spectral range and cross 
dispersion. 
D. The properties of an echelle. 


II. Littrow-Echelle Spectrograph 
A. Design considerations. 
B. Operation as a Littrow Spectre 
graph. 
C. Operation as an Echelle instt® 
ment. 


III. Discussion of Other Echelle It 
truments 
A. Echelle Attachment. 
B. Wadsworth Echelle tee 
graph. er 
C. Other Echelle Spectrographs. 


IV. Applications for Littrow-Echelle 
Spectrograph ee 
. Complex Spectra. & 
. Isotopic analysis. 4 
. Zeeman patterns and hypertine 
structure. . 
. Unsuspected interferences. 
. Separation of overlapping lines. 
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V. Demonstration and Discussion. 
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INFRARED 
SPECTROPHOTOMETERS 


Beckman Instruments, Inc. 


tion 
he iatrered in research and plant 
" trouble shooting. 
B. Determination of stream and at- 
mospheric pollution. 
C. Process control. 
IL Instrument Design Features 
A. Optics. | 
B. Electronic memory system. 
C. Purge system to remove back- 
ound. ; 
D. Micro-optics for micro samples 
or small KBr discs. 
E. Slit drive system. 
III. Operational Demonstrations 
A. Controls and functions. 
B. Actual sample runs demonstrat- 
ing quality control. 
C. Process control. 


IV. Discussions 


PROCESS MONITORING 
MASS SPECTROMETERS 


Consolidated Engineering Corporation 


L. Introduction 

A. The principle of magnetic sepa- 
ration of electrically charged 
particles utilized in analytical 
instruments. 

B. Application of the principle in a 
continuous process monitoring 
mass spectrometer. 

Il. Design Features of Major Compon- 
ents, Discussion and Display 

. Analyzing unit, the Diatron 

. Vacuum system 

. Sampling systems, batch type 
and continuous 

. Amplifying and recording sys- 
tems 

. Automatic peak selector 


III. Operation and Maintenance 


IV. Performance Data 
A. Resolution and mass range 
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CONSOLIDATED Engineering Corpora- 
fon's Process Monitoring Mass Spectro- 
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B. Analytical and monitoring cap- 
abilities 

C. Range of detection 

D. Stability, sensitivity and pattern 


V. Application Examples 
A. Analytical 
B. Process monitoring and control 
C. Leak detection 


VI. Demonstration of Actual Opera- 
tion 
A. Batch analyses 
B. Continuous monitoring 
VII. A More Versatile Process Moni- 
toring Mass Spectrometer Utiliz- 





NUCLEAR MAGNETIC 


RESONANCE (n-m-r) 
SPECTROMETER 
Varian Associates 








EARLY ADVANCE 
REGISTRATION WILL BE 
REQUIRED TO ASSURE 
YOUR ATTENDANCE AT 

THE ANALYTICAL CLINIC 














BELOW. Bausch & Lomb Optical Co.’s 
Littrow-Echelle Spectrography 


ing a Newly Developed Principle 
A. The principle of cycloidal focus- 
ing 
B. Analyzing unit, the cycloidal tube 
C. Application of principle in a con- 
tinuous process monitor 
VIII. Performance Data 
A. Resolution and mass range 
B. Analytical and monitoring cap- 
abilities 
C. Range of detection 
D. Stability, sensitivity and pattern 
IX. Application Examples 
A. Analytical 
B. Process monitoring and control. 


I. Introduction 
A. Fundamental principles of n-m-r. 


B. Historical background and de- 
velopment of applications of 
n-m-r. 

C. The various forms of n-m-r Spec- 
troscopy; description of and dis- 
tinctions between Variable Fre- 
quency, Spin Echo, and High 
Resolution. 


D. Typical n-m-r spectra. 


II. Details of the High Resolution 
Spectrometer 
A. Probe. 
B. Radio-Frequency unit. 
C. Sweep unit. 
D. Signal display units. 
E. Maintenance. 


III. Details of the Associated Magnet 
System 
A. Overall design considerations. 
B. Field homogeneity. 
C. Field stability. 
D. Maintenance. 


IV. Operating Techniques and Demon- 
stration 
A. Sample handling. 
B. Reference compounds. 
C. Chemical shift measurements. 
D. Advanced techniques. 
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Don't Let It Happen to You! Don’t Forget 


Members’ Dinner 

























AXCONVENTION( NOTHING BUT September 15 —7 P.M. 
ISNO PLACE ) DULL BUSINESS 

FOR THE LITTLE MEETINGS,,,PEP 
WOMAN... TALKS AND HAND- 
SHAKING,. I'VE GOT 






AN ENTERTAINMENT 
PROGRAM HAS BEEN 
ARRANGED FOR 
ALL THE WIVES 


Annual Members’ Meeting 








September 17 — 2:30 P.M. 
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Ladies... Don’t Stay at Home 


Don’t plan to stay at home this year while hubby attends the First OLD ORIGINAL \ 
International Instrument Congress and Exposition to be held in Phila- 


be 
delphia this September. B OOKBI NDER’S at 
Come to the show too, as the Ladies Welcoming Committee of Te 


Philadelphia have planned a wonderful and exciting program for you 125 WALNUT ST. les 
as listed below: Established 1863 th 


September 12, 13, 14 Registration $1.50 = 
mo 
mf Fr 

















Includes Television and Radio Shows 
Bridge, Ladies Lounge, Ben Franklin Hotel 


September 15 Ladies Opening Tea 2to5 P.M. 
Betsy Ross Room, Ben Franklin Hotel 





September 16 Free Sightseeing Tour of Philadelphia Alone Among 
Courtesy of ISA Philadelphia Section Philadelphia Restaurants 
September 17 StyleShow 11A.M. —_——_—_—_ 
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Lunch at Chaads Ford Inn 
Stop at LaFayette Headquarters 






Valley Forge Trip 2P.M. 
September 18, 19 Bridge, Ladies Lounge, Ben Franklin Hotel | 

Television and Radio Shows | a or 
September 20 Trip to Atlantic City 10 A.M. to 5:30 P.M. . 

Lunch at Hackney’s Delightful ; 

s «@ A 

September 21 Chaads Ford Trip D ining U 

Longwood Gardens 






September 22 Bridge Party, Ladies Lounge, Ben Franklin 
Hotel 


The ISA Ladies Lounge will be located in the Ben Franklin Room 
of the Ben Franklin Hotel where the Hostesses of the Philadelphia 
Section will be more than pleased to serve you. 








Shoyer: | 


FAMOUS SINCE 187 


T. WA 7-88 
Your visit to Philadelphia can be a delightful combination of business aie ispeacage « os 
and pleasure — Plan a thrifty four-day sightseeing tour at your own Daily & Sun, 11:30 A.M. to 8:30 
convenience — For details read the story on Page 37. 
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|DEAS FOR A THRIFTY HOLIDAY TOUR 


i ania rs: 








_ PHILADELPHIA 


Count on four history-rich days in the birthplace 


of American Independence, a trip to Valley Forge, 


sports, theaters, concert, jam session 


and some memorable feasts on a $50 budget 


ou have nearly two weeks in the 
Mos where the United States 
began, provided you are planning to 
attend most of the Sessions of the 
Technical Programs, and visit the 
hundreds of exhibits of America’s 
leading Instrument manufacturers at 
the First International Instrument 
Congress and Exposition. Also, there 
will be exhibits by some of the fore- 
most manufacturers from England, 
France, Germany, Sweden, Switzer- 
land, and Japan. 

Philadelphia is a sightseeing expe- 
rience you don’t brush off lightly. 
You’ve settled in a center-city hotel 
and tucked away a fund to cover the 
bill for a sightseeing tour and a little 
shopping spree for the Mrs. You’ve 
figured it out that this trip to Phila- 
delphia for the “ISA Convention” can 
be a combination of business-and- 
pleasure away from the plant or office. 

As a break from the “heavy busi- 
ness” of the “convention” you find you 
can take a total of fours days for 
yourself and the Mrs., to do a sight- 
seeing tour around William Penn’s 


PHILADELPHIA'S MUSEUM of Art is 


‘greene countrie towne,” enjoying the 
city’s culture based on its history, its 
world-famed musical offerings, its 
great museums and its theaters. 

Now you are ready to unwrap your 
entertainment budget. It’s for $50 a 
head and covers everything from here 
on in. Yes, everything: bus tours of 
Revolutionary landmarks, of Valley 
Forge and of the biggest park wholly 
within a U. S. city; a night club jam- 
session, a “musical circus,” a _ big- 
league baseball game, play-going, a 
planetarium show, ‘visits to famed 
Colonial mansions, luxurious dining, 
colorful bars, a trip to Germantown, 
to the zoo and museums galore. You’ll 
be surprised at how much style in 
merrymaking your tidy sum will buy, 
for the home of the first U. S. mint 
retains an old-fashioned respect for 
the dollar. 

In planning your sightseeing, don’t 
forget that a delightful experience has 
been arranged for you by our hosts, 
the Philadelphia ISA Section—a moon- 
light trip on the great Delaware River 
on September 16. The Wilson Line 


a “must” for every sightseeing visitor. 

































































Motor Vessel, Delaware Belle, with a 


2000-passenger capacity, has been 
chartered. Tickets and information 
will be available the first day of the 
Congress and Exposition. Music, danc- 
ing, and a good time for all is prom- 
ised. 


Your first sightseeing purchase, at 
hotel or newsstand, will be basic: the 
Street and Transit Map of Phila- 
delphia (26¢), which indexes land- 
marks as well as showing bus and 
trolley routes—and the subway, too. 
Study it on your orientation tour, the 
Gray Line’s Double Tour of Phila- 
delphia and Fairmont Park. You can 
book passage at your hotel. Your bus 
will pick you up there, so have a 
hotel breakfast for a dollar and climb 
aboard. The tour lasts from 10:00 
A.M. to 1:30, and costs $4. 


Highlights of your trip are stops at 
Independence Hall, the Betsy Ross 
House, and Christ Church: At the 
Hall, as countless thousands before 
you, rub the Liberty Bell for luck and 
ask the guard, “How did it crack?” 
(probably not in tolling for Chief Jus- 
tice Marshall’s death, as many be- 
lieve). Visit the Assembly Room 
where the Declaration of Independ- 
ence was adopted and the Constitution 
framed, and on your way out you 
might ponder the fact that our post- 
Revolutionary ancestors were once so 
unaware of their most historic monu- 
ment as to let it become for a time an 
oddities museum. This generation is 
more aware, and across the street 
you'll note the beginning of a great 
Mall that will eventually encompass 
not only the Hall but other famed his- 
torical buildings. Before you leave, 








This article is rewritten from an article by 
James Cerruti in Holiday magazine, March, 
1954; it is presented here by special permis- 
sion of HOLIDAY, copyright 1954, by The 
Curtis Publishing Company. 
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stop in at adjoining Congress Hall, 
where, from 1790 to 1800, when Phila- 
delphia was the national capitol, the 
House of Representatives met on the 
first floor, and the “upper house” met 
on the second. George Washington, 
who was inaugurated for his second 
term at Congress Hall, delivered his 
Inaugural Address in the Senate 
Chamber. 


At the tiny brick Betsy Ross House 
better not ask, “Was this really where 
Betsy Ross lived, and did she really 
make the first American flag?” — 
they’re both “tetchy” questions. At 
Christ Church, you'll see the pews 
where Washington, Franklin and 
other Revolutionary heros worshiped, 
as well as the prayer book in which 
all the prayers for the King and his 
family were crossed out by the Revo- 
lutionary pastor on July 4, 1776. 

Your tour takes you by many other 
memorable sights, from Elfreth’s 
Alley, a whole street which remains 
pretty much as it was two hundred 
years ago, to massive City Hall, which 
is surmounted by a statue of William 
Penn that, by some strange rule, no 
city building has ever topped. 

The trip to Fairmount Park takes 
you through the University of Penn- 
sylvania campus and past Convention 
Hall where the Instrument Society of 
America is holding its First Inter- 
national Instrument Congress and 
Exposition, and where many Presi- 
dential nominating conventions have 
been held. In the almost-4000-acre 
park, you skirt the Schuylkill River, 
where great regattas are rowed, then 
pass gracious old mansions, like 18th 
Century Sweetbrier and Mount Pleas- 
ant, a gift from Benedict Arnold to 
his bride shortly before he turned 
traitor. You see, too, relics of the 1876 
Centennial Exposition and spacious 
Benjamin Franklin Parkway, lined 
with great museums. 

Try Shoyer’s at 4th and Arch for 
lunch. It has been there since 1874 
and is redolent of the 19th Century. 
The cuisine, including your Business 
Men’s Lunch, still reflects that age’s 
conviction that a meal should be a 
feast. You start with a huge iced 
bowl of pickles, radishes, pickled 
tomatoes, other relishes; then try the 
house specialties, sweet-and-sour meat 
balls and Hungarian strudel; with 
vegetable, rolls, coffee, tip, all this 
costs only $1.05. 

Head back for Independence Square, 
via Franklin’s grave at 5th and Arch. 
It’s an old Philadelphia custom, a 
tribute to thrifty Ben, to throw a 
penny on it, so add yours. On 6th 
Street, just off Independence Square, 
is the Curtis Publishing Company, 
home of The Saturday Evening Post 
(originally a Franklin project), 
Ladies Home Journal, Country Gen- 
tleman, Holiday, and Jack and Jill. 
You are invited to come in. There’s 
always an interesting exhibit in the 
lobby and the Maxfield Parrish mural 
there, a mosaic by Tiffany, is literally 
one of the jewels of the city. 
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CENTER CITY in the distance as you will see it from the Philadelphia Museum. 


It’s a three-block walk from here to 
what was probably the richest town 
house in Colonial Philadelphia, home 
of Samuel Powel, Mayor of Philadel- 
phia just before and after the Revolu- 
tion. It is at 244 South 3rd and ad- 
mission is 25¢. Walking through its 
spacious rooms, where Washington 
was often a guest, strolling in its 
serene walled garden, you’ll experi- 
ence a sense of the living past and you 
know how it is that Mr. Moore, who 
looks after the house, has a private 
ritual of putting it to bed each night: 
“I go around to all the rooms and 
‘Good night, Sam’1,’ I say, ‘Good night, 
George. Have a good night all.’ You 
know you feel them still here.” 

Get out your map now. Between 
the Powel House and Broad Street, in 
a strip about two blocks deep on either 
side of Walnut Street, lie scores of 
historical sites. 





Let your taste, time and map guide 
you. If you’re interested in bygone 
architecture, stop in at tiny, tucked- 
away Carpenter’s Hall, where the 
first Continental Congress met; take 
in the Shippen-Wistar House and the 
Pennsylvania Hospital, oldest hos- 
pital in the U. S.; wander down nar- 
row, shady Camac Street, between 
Pine and Cypress, another intact slice 
of yesterday, just a few generations 
younger than Elfreth’s Alley. Drop 
into the classical First Bank of the 
United States and the Old Custom 
House. Would you like a bird’s eye 
view of Philadelphia history? Stop in 
at the Atwater Kent Museum—and 
when you come out, look with rever- 
ence at the hamburger stand across 
the street on the corner of 7th and 
Market; in a house that once stood 
there, Thomas Jefferson wrote the 
Declaration of Independence. 


BENJAMIN FRANKLIN Institute where you'll spend many interesting hours 
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INDEPENDENCE HALL where Declaration 


Dinner time now, so trolley to your 
hotel for freshening up, then trolley 
back Chestnut Street to 2nd and walk 
one block south to Walnut and Old 
Bookbinder’s. The atmosphere is pic- 
turesque—from the cobblestoned fire- 
place to the Gay Nineties mementoes 
on the walls. Sea food is the triumph 
here, so start with a cup of clam 
chowder and go on to the shrimp a la 
Newburg with French fries, cole slaw 
and tossed salad. Find room, too, for 
the monumental strawberry shortcake 
or French pastry. The tab with coffee 
and tip is $4. 

Walk off any surfeit on the way to 
the Rendezvous on Walnut above 9th. 
This is Philadelphia headquarters of 
the real old-time jazz, booking in such 
great names as Louis Armstrong, 
Muggsy Spanier, Billie Holiday, Sid- 
ney Bechet and Sarah Vaughan. 
Claim a stool at the bar, and $2.75 
worth of drinks will buy your night 
with the cats. 

Stroll back to your hotel and check 
$13.52 off your budget. 

Your second day, after breakfast 
(85¢), walk uptown on Walnut from 
Broad to Rittenhouse Square, window- 
shopping with the Mrs., as you pass 
the small, elegant stores along the 
stretch, Amble around Rittenhouse 
Square, Philadelphia’s premium in- 
town address, where, in late Fall, you 
May see one of the “Greenwich Vil- 
lagey” clothesline art exhibits. 

Stroll south along the 18th Street 
side of the Square, past the Art Alli- 
ance building, once a millionaire’s 
now a gallery stressing mod- 

erm art and culture (it opens at 10:30 
AM.). Turn uptown at 18th and 
march to Delancey Place and sud- 
denly you enter the London of the 
middle 19th Century. Here is a quiet, 
stately, tree-lined street of tall town 
%, iron-railed marble stoops, 
Sxquisite fanlights, window boxes, 
quaint shutters. At 19th, take a slight 
rd turn to Panama Street, a 
hatrow alley lined with ginkgo trees 
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of Independence was signed; and MUNICIPAL AUDITORIUM, site of ISA Exposition. 


and tiny old houses, which exude the 
atmosphere of a London mews. Back 
to Delancey at 20th, even broader and 
more stately now. At 22nd turn right 
toward Walnut and stop at St. James 
Place to peek into the English Village, 
with its tile roofs, flagstone court- 
yard, diminutive ivy-covered houses, 
a surprising oasis of serenity in a 
modern metropolis. 

At Walnut hop a Number 13 or 42 
trolley, and in about five minutes it 
will put you down practically in front 
of the University Museum. This is 
one of the world’s greatest museums 
of ancient and primitive man and 
you'll particularly want to see its 
4500-year-old treasures from the royal 
tombs of Ur of the Chaldees, the ex- 
quisite goldsmith work of the ancient 
Peruvians and the wood carvings of 
Africa and Oceania. 

Come back downtown via the 13 or 
42 trolley to lunch at the Colonnade 
Cafeteria, downstairs at 1616 Walnut 
Street. The corn bread and the chicken 
pot pie or the liver-and-bacon cake 
are particularly good. And the des- 
serts are irresistible; to have two is 
entirely customary. Even going des- 
sert crazy, you won’t spend more than 
$1.25. 

Now you'll be free till 2:00 P.M. 
when you can pick up the Gray Line’s 
Valley Forge Tour at ISA Headquar- 
ters, Benjamin Franklin Hotel, 9th 
and Chestnut. The walk will give you 
a chance to shop, for Market to Chest- 
nut between 17th and 7th is a great 
bazaar, crowded with famous depart- 
ment stores like Bonwit Teller’s, Wan- 
amaker’s, Strawbridge & Clothier’s, 
Gimbel’s; jewelers and purveyors of 
luxury like Bailey, Banks & Biddle 
and Caldwell’s, Leary’s immense sec- 


ondhand bookshop, and _ countless 
others. 
Aboard your Valley Forge bus 


(ticket, $4.50), you have a pleasant 
25-mile ride via fabled Main Line. 
You see such wealthy towns as Ard- 
more, Haverford, Bryn Mawr. Every- 









where are echoes of England—in the 
turreted Gothic of Byrn Mawr Col- 
lege; in the narrow lanes that twist 
between high stone garden walls; in 
the Merion Cricket Club. 

There are Revolutionary echoes, 
too: part of your route traverses that 
of Washington’s army in the march to 
Valley Forge and a gigantic Hanging 
Rock that looms over the road is pre- 
served, despite inconvenience, because 
the army passed beneath it. 

Valley Forge today is 1500 acres 
of lovely parkland, of grass-covered 
hills and shady woods. But with this 
beauty there is the deep sadness of 
the place’s history. Here Washington 
brought 11,000 men of the Continental 
Army, and after a dreadful winter of 
snow, hunger and illness, left 3000 
forever behind. No battle was fought 
here; the army simply encamped on 
the site during the winter of 1777-78, 
watchful of the British, who sat com- 
fortably in Philadelphia. Just the 
same, Valley Forge was a turning 
point of the Revolution, for the army 
that almost fell apart here was in- 
stead fused by suffering into a united 
force. Your tour shows you the still 
visible earthen entrenchments and 
redoubts and Washington’s farm- 
house headquarters. 

You visit Washington Memorial 
Chapel, with its exquisite stained- 
glass windows, and as your bus is 
leaving the park, around 5:00, you 
may hear the Chapel’s carillon break 
into the strains of The Star Spangled 
Banner. You have probably never 
heard your national anthem in more 
moving circumstances. 

By 6:00 your bus stops at your 
hotel. Freshen up and make your 
choice of a foreign restaurant. Will 
it be shrimp marinara or the cheese- 
rich baked manicotti or eggplant par- 
migiana at Dante’s Corona di Ferro, 
762 S. 10th; or the beef Stroganoff or 
cheese blintzes or blini with caviar at 
the Russian-accented Inn, 1233 Lo- 
cust; or the smorgasbord and Swedish 
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pancakes with lingonberries at the 
Smorgasbord, 1725 Spruce; or Wo 
Siu Opp (braised boneless duck) or 
the lobster Cantonese at the South 
China, 208 N. 9th. A short trolley ride 
gets you to any of them and $3 or 
less covers your check, with trim- 
mings. 

What will it be for the evening? 
You have a choice according to taste 
and season, and $2 to spend. If you’re 
a sports fan, by all means see a night 
baseball game at Shibe Park (now 
Connie Mack Stadium), home of the 
A’s and the Phillies. 


A call to Philadelphia Transit Com- 
pany’s Information, PEnnypacker 
5-6100 (10¢), will get you directions 
and back to your hotel. Maximum 
round-trip fare: 40¢. 


Tickets to either team are 75¢ to 
$2.75. Because of last-minute post- 
ponements due to rain, consult the 
newspapers’ sports page for current 
games. 


For your nitecap try McGillin’s Old 
Ale House at 1312 Drury, a tiny 
street between Sansom and Chestnut. 
The place displays liquor licenses dat- 
ing back to 1860 and has the feel of 
an old English pub, with its dark, 
smoke-saturated wood, exposed raft- 
ers and knife-tattooed tabletops. You 
could imbibe nothing more fitting than 
a 50¢ bottle of the real Bass’ ale. 


The day’s expenses, totted up on 
the walk to your hotel, are $13.04. 


Your third day, breakfast at a Horn 
and Hardart Automat—here you see 
food served the automation way. 
They’re all over center-city, and 
America’s first Automat is on Chest- 
nut below 9th. If you’re experimental, 
you might try Philadelphia scrapple 
and eggs, but whatever your choice, 
75¢ buys a hearty meal. 


Catch an A or XB bus at Broad 
and Chestnut going north to the 
Museum of Art, which stands on an 
acropolis above the Schuylkill and 
looks like a Greek temple, right down 
to the brightly-painted statues in the 
north pediment. The Museum covers 
the history of art from the beginning 
of the Christian Era to today and has 
particularly good period rooms and 
masterpieces from Botticelli to Pi- 
casso. If this isn’t enough to occupy 
your morning, walk to the nearby 
Aquarium or Rodin Museum. 

Board your townward-bound A or 
XB bus, get off at City Hall and walk 
to the Reading Terminal Market at 
12th above Market. Have lunch there 
at Vincent’s sea-food bar. The oyster 
stew (just in season), scallops, or 
broiled fish will be special. With trim- 
mings and tip, about $1.15. For des- 
sert, walk down the aisle to Bassett’s 
ard get a 25¢ plate of the real Phila- 
delphia ice cream, smooth and cus- 
tardy. 

Then explore the Terminal Market, 
an old-fashioned food bazaar with a 
Pennsylyvania Dutch accent, where 
you can drool over such delicacies as 
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blood pudding, Kwmmelkase, Lan- 
caster and Westphalian hams, Land- 
jager, Baltic rye bread, Irish bacon, 
and French herbs. 


Upstairs in the station, buy a 
round-trip “shopper’s ticket” 45¢, for 
the Chestnut Hill train to German- 
town, where there are over a hundred 
Colonial buildings standing, probably 
more than in any comparable area in 
the country. Ask your way to the 
Morris House at 5442 Germantown 
Avenue, the nation’s White House 
during the Fall of 1793 and Summer 
of 1794 and the only building in ex- 
istence that Washington lived in as 
President. Washington retired there 
to escape the yellow fever plague rag- 
ing in Philadelphia. The owner, not 
suitably impressed with the honor, 
tiffed with the President over the bill 
and charged him for a broken chair, 
a missing flatiron and some misap- 
propriated ducks and chickens. The 
house, beautifully restored, opens at 
2:00 P.M. (25¢). 


Just around the corner on School- 
house Lane is Germantown Academy 
where Washington’s adopted son went 
to school. If your eyes are sharp, you 
might make out the musket-bal] holes 
in its weather vane, put there during 
the battle of Germantown. All along 
Germantown Avenue are other land- 
marks of that battle, fought October 
4, 1777. Washington had practically 
won it when his troops, becoming con- 
fused in the fog, began a panicky 
retreat that led eventually to Valley 
Forge. Stroll along Germantown Ave- 
nue from Queen Lane to Upsal Street 
(about a dozen blocks) taking in the 
historical houses, many marked with 
plaques. 


The major sights, in the order you'll 
see some of them, are: Grumblethorpe, 
where British General Agnew died 
during the battle; the Watson House, 
where Jefferson lived in 1793; Market 
Square, where Martha Washington 
shopped; Vernon Mansion; the Green 
Tree Tavern; Wyck; Cliveden (the 
Chew House), where the Americans’ 
retreat began after an unsuccessful 
attack on the British, who were using 
it as a fort; Upsala; and the Bill- 
meyer House, from which Washington 
observed the Chew House fight. 


Trolley back on Germantown Ave- 
nue to Chelten and walk two blocks 
to Imhof’s for dinner. The triumph 
here is the monumental slab of prime 
rib of beef. Prefaced by a cup of 
thick Philadelphia snapper soup with 
sherry, and rounded out with a basket 
of breadstuffs, salad, vegetables, des- 
sert and coffee, it is a titanic repast 
that costs only $3.50 with tip. 


For your downtown nitecap, bus to 
the Warwick Coach Room at 17th and 
Locust, a mellow male sanctuary that 
is open to escorted ladies in the eve- 
ning. Your 90¢ drink brings your 
day’s expenses to $10.45. 


For your last-day tour, after break- 
fast (85¢) catch a northbound XB 
bus at Broad and Walnut for the Zoo. 





It’s America’s first zoo, yet a sur. ; 
prisingly modernized one, and 
gets you a look at over 1500 Deci 

3 Sy} 
mens. 


Take an XB bus back to Walnut 
and walk up to the Homesteaz Res. 
taurant at number 1913, in an elegant 
old town house. Lunch here is “home 
style’—have the Colonial Luncheon 
and help yourself to all you want from 
a variety of homemade relishes, vege. 
tables, cornsticks and biscuits, plus, 
say soup, fried shrimp, homemade 
mocha cake and coffee, $1.45 with tip, 

Catch your northbound XB (or A) 
bus at Broad again and get off at 
the Franklin Institute Museum, }t 
opens at noon and the 50¢ admission 
includes the Planetarium show at 3:09 
P.M. It’s a fascinating scientific my. 
seum where you can operate many 
exhibits yourself. Don’t fail to take 
in the mammoth locomotive, map. 
made lightning, the optical illusions 
room, the telephone exhibit, Franklin 
Memorial Hall and Franklin’s print. 
ing shop. 





If you have any time to spare from 
all this, you can walk to the Academy 
of Natural Sciences (a fine natural 
history museum), the main library or 
the Roman Catholic cathedral, all in 
the immediate neighborhood. 

Your XB or A bus will get you back 
to your hotel to pretty up for dinner 
at the Barclay on Rittenhouse Square. 
This is probably the most fashionable 
restaurant, where Pennsylvania’s gov- 
ernor and old Main Line families are 
wont to dine on in-town nights, 90 
you’d better make a reservation. The 
cuisine is haute and the 18th Century 
decor includes table bouquet and soft 
music. 


Here’s a typical fine dinner at $5.80 
with tip: a whiskey sour to start, then 
Parisian hors d’oeuvres, grilled calf’s 
liver, sweetbread and bacon, Lyon- 
naise potatoes, French pastry and 
coffee. 


For the evening’s entertainment you 
can go to St. John Terrell’s Music 
Circus at Lambertville. Oklahoma is 
the treat from September 7 through 
the 26th. You’ll have to write ahead 
for tickets for this one. 


Before your farewell toast to Phila 
delphia, the day following the Instri- 
ment Society of America’s First Inter 
national Instrument Congress and Ex- 
position, Saturday, September 25, the 
University of Pennsylvania foo 
greats play Duke Univer sity. Football 
fans will order tickets early. 


Before saying goodbye to the City 
of Brotherly Love, stop in for that 
farewell toast in the Bellevue-Strat- 
ford Hunt Room, or, around the giant 
Old English fireplace in the Drake 
Cocktail Lounge at 15th and Spruce 
The 75¢ drink brings your last day’ 
total to $12.95 and the entire four-day 
outing has cost you just $49.96 a 
—ending an “ISA Convention” yo! 
shall always remember with pleasant a 


thoughts. i 
ISA Journ © 
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President’s Progress Report 


By W. A. Wildhack 


Continuing activity by ISA committees and 
staff has generated a number of items of news 
interest to ISA members since my progress report 
in the June issue of the Journal. 

Mr. Jones and the entire national office staff, 
as well as Editor Jeffries and various individual 
members, have been working mightily to get the 
large September Conference issue ready for early 
printing and to obtain an amount of advertising 
which will keep the cost within acceptable limits. 


Because of the considerable promotional value 
to the ISA of having a good example of the 
Journal in the hands of each of the fifteen to 
twenty thousand visitors expected to attend the 
conference and exposition, an extensive Program 
issue is considered desirable even at some expense 
to the Society. 


In spite of the short time available, Mr. Jones 
and his staff have obtained enough advertising to 
“break even” on this special issue. This achieve- 
ment equals the high level of accomplishment al- 
ready set by all those who have worked on other 
aspects of the Journal, and the rest of us can 
congratulate them as we take pride in the Journal 
and its growth. 

An important recommendation made by the 
management consultant, engaged by the Execu- 
tive Board to review ISA operation and organiza- 
tion, was that additional national office staff 
should be employed to cultivate more adequately 
the broad fields in which ISA has responsibilities 
and opportunities. Faced with the immediate 
problem of making more permanent editorial ar- 
rangements for the Journal, and the possibility 
of centralizing more of the responsibility for ex- 
hibit management in the national office, as well 
as the need for more active promotion of individ- 
ual and corporate membership, Society activities, 
and the Journal, the Executive Board has been 
actively reviewing the qualifications of prospec- 
tive candidates to supplement the present staff. 
The Society Structure and Planning Committee, 
Meeting in Chicago on June 24, endorsed these 
plans, and originated some suggestions for changes 
in the By-Laws to permit more flexibility in de- 
tailed organization of the national office. 


The Constitution, Rules and Procedures Com- 
mittee has been asked to formulate specific amend- 
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ments to the By-Laws for submission to the Coun- 
cil at its meeting on September 14. 


The Society Structure and Planning Commit- 
tee is also working on longer range recommenda- 
tions, involving amendment to the constitution 
to provide for Regional Vice-Presidents, and to 
provide for the election of a President-elect, to 
serve for one year before assuming office of 
President. 


The technical committees completed their final 
programs some time ago—by this time they are 
sending the last of their papers to the national 
office for preprinting. Copies of the advance pro- 
gram were mailed to members early in July. I 
hope that each of you has circulated your copy 
of the Program, as well as the Journal, to your 
friends and colleagues who might be interested 
in attending, joining, or subscribing! 


Arrangements for the record-breaking exposi- 
tion are well set; Richard Rimbach, Managing 
Director, reports that the number of exhibitors 
continues to increase. 


Jack Koch and his Philadelphia Host Commit- 
tee are perfecting their plans; the ladies’ program, 
arranged by Mrs. Douglas N. Brooks and her 
committee, is especially extensive. Members’ 
ladies—and lady members!—are urged to come, 
with assurance that the ladies’ program will pro- 
vide them with a generous sample of entertain- 
ment, education and hospitality every day through- 
out the full two weeks! 


Following a strong suggestion of the Society 
Structure and Planning Committee, arrangements 
are being made to have an ISA Banquet this year, 
instead of the customary luncheon. This is 
scheduled for Wednesday evening, Sept. 15, 7:30. 
An ISA luncheon for discussion of Section and 
Committee problems will be held on Thursday, 
Sept. 16, and that evening will be reserved for the 
annual party—this time it is to be an excursion 
on a river boat. 

I look forward to seeing many of you personally 
in Philadelphia. The First International Instru- 
ment Congress and Exposition will surely be a 
memorable and significant occasion for our mem- 
bers, our American guests, and for our visitors 
from abroad. 
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the Ohio State University campus. 








J. Homer Winkler, a technical adviser at the Battelle 
Memorial Institute, addressed a dinner meeting of the Columbus Section, May 20 on 


In the picture, Winkler, left, is showing some 


modern color printing to K. |. Lea, right, new Section President, and William Myers, 


Past President. 


Both Lea and Myers are associated with the instrument laboratory at 


Battelle. —- Photo by Courtesy Columbus Dispatch. 


Seattle Section To Offer Series 
Of Seminars on Temperature 
Measurement 


The Seattle Section is offering, start- 
ing in September, three Seminars, each 
of which will meet once a month for 
eight months. 

One Seminar will be on the subject 
of Temperature presided over by Hal 
Ecklund of the Pacific Scientific Co. 
It is planned that all of the phases of 
Temperature Measurement will be 
covered in the sessions. 

Another Seminar will be on the sub- 
ject of Process Control presided over 
by Don Hohenhaus of Boeing Airplane 
Company. These sessions will deal 
with both air and electronic instru- 
mentation. 

The third Seminar will be for the 
more advanced interests. It will carry 
the title of Laboratory and Research 
Instrumentation and will deal with in- 
strument problems beyond the indus- 
trial field. The Moderator for these 
sessions will be Albert Wakefield of 
the University of Washington Chem- 
ical Engineering Department. 

The sessions are being planned so 
that there will be two qualified panel- 
ists, each of whom will talk on the 
subject for a short period followed by 
a question and group discussion per- 
iod. These sessions will be in addition 
to the Section’s regular monthly meet- 
ings with technical speakers. 

The Seminar Program is under the 
guidance of Hal Myers of the Pacific 
Scientific Company and assisted by 
Harry Wenger of Dirigo Compass & 
Instrument Company. 
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History of Instrumentation 
Topic at Scioto Valley Meeting 


Hugh F. Porter, Superintendent of 
Instrument and Electrical Maintenance 
at Goodyear Atomic Corporation, ad- 
dressed the Scioto Valley Section’s last 
meeting of the season, June 7, at the 
First Presbyterian Church, Waverly, 
Ohio. 

Mr. Porter’s subject was “The His- 
tory of Instrumentation.” He stressed 
the point that each man seek out the 
experience of men in fields other than 
his own, making for well-rounded in- 
strument men in an ever-increasing 
technical field. 

J. G. Henry, Section President, an- 
nounced the appointment of the fol- 
lowing committee chairmen: R. A. Cot- 
tingham, Employment; W. H. Sharp, 
Program; M. V. Sollott, By-Laws; R. K. 
Wagenblast, Membership; D. J. Von- 
drall and C. C. Smith, Social; E. E. 
Forslind, R. F. Marquardt, and R. A. 
Cottingham, Advisory Committee, and 
John Bordan, Publicity. 

Ralph A. Lewtas, a guest from In- 
diana attended the meeting. 

The Section’s By-Laws were ap- 
proved by this meeting for submis- 
sion to the National Society. Mr. 
Sharp outlined tentative programs for 
future Section meeting, and plans for 
a Summer Picnic were announced.— 
M. Moses. 

—ISA— 


Houston Section Ends Session 


The Houston Section held their An- 
nual Spring Dinner Dance at the Hous- 
ton Country Club, June 25. 


are invited to submit 
News directly to the Managing 
Editor, National Office, 


DEADLINE is 15th of Month 
preceding month of Proposed 


Publication. Clear Glossy photos 
of “action” news are desired, 


Corporate Membership Drive 
Planned by Northern Indiana 


As a part of the Northern Indiana 
Section’s successful membership pro- 
gram of the 1953-54 season, the Ses 
tion is planning an expansion of ifs 
Corporate Membership Plan during the 
next year. 

The Section’s new and broader pro 
gram, to include more of the people 
concerned with instrumentation, js 
necessary because of the increasing 
use and dependence upon automatic 
controls by industries of this area, 

Many more people on the manage 
ment and engineering levels are be 
coming instrumentation conscious, and 
because of this, it is the aim of the 
Northern Indiana Section members to 
make the advantages of ISA better 
known to these people. This, it is be 
lieved, can best be accomplished 
through Corporate Memberships. 

Through the efforts of the Section 
several Corporate Memberships are 
now pending and we look forward to 
more in the near future.—E. H. Perry. 


—tSAn 


Technical Societies Hold 
Joint Meeting at Oak Ridge 


The month of June was a busy one 
for the Oak Ridge Section. Two meet 
ings were scheduled to cope with the 
business on hand. 

The June 2nd meeting consisted of 
election of officers to lead the section 
activities for the coming year; reports 
were made to the group from chairmel 
of the different committees. Refresh 
ments were served after the showing 
of a 16mm sound movie, “Principles of 
Automatic Control.” 

A joint meeting of AIEE, IRE ané 
ISA was held on June 16th at the Ridge 
Recreation Hall. William Keating, 
Project Supervisor, Ford Instrument 
Co., was the principal speaker for the 
evening. His talk was concerned with 
the subject of “Magnetic Amplifiers” 
—C. Doolittle. 

—ISA=— 


Plant Trips Scheduled for 
Rochester’s ’54-’55 Program 


Rochester Section is expecting an i 
teresting and varied program for ® 
year. An early trip through Eastmat 
Kodak is scheduled. Before the seasol 
ends, other topics to be covered are: 
Interplanetary Travel, Nuclear Powe 
Plants, Research Methods in Medicité, 
Instrument applications in the Ch 
cal Industry, Tank Mixing, Elee 
Phasing of Industrial Control and © 
tional ISA news and events. A 
evening is planned for the last meeting 
of the year.—David W. St. Clair. 
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Central New York Section’s newly elected officers; (left to right) Fred J. Lingel, 





newly installed Chairman: Clifford M. Davies, retiring Section Chairman, Edward 
W. Kearns, Corresponding Secretary and Vern Burkett, one of the founders of the 


Central New York Section and Director of the Board of Trustees. 
the Instrument Section of General Electric Company, Syracuse, New York. 


All pictured are of 
Those 


absent are Harvey Davis, Vice-Chairman, Bristol Laboratories; James E. Shephard, 
Section Secretary, Brown Instrument Division and Eugene Brick, Treasurer, Solvay 


Process Company. 


W. A. Wildhack is Speaker 
At Final Dinner Meeting of 
Birmingham’s First Year 


The initial year of the Birmingham 
Section was concluded with a dinner- 
meeting on March 18th. Featured 
speaker for the evening was W. A. 
Wildhack, National President of ISA. 
He spoke on “ISA Progress and Plans” 
and “Instrumentation Developments at 
the National Bureau of Standards”. Mr. 
Wildhack’s speech was an inspiring ex- 
perience for members of the Section. 

Officials for the 1954-55 sessions were 
elected, they are President, A. L. 
Thomas, Jr., Southern Research Insti- 
tute; Vice President, W. B. Sanford, 
Tennessee Coal and Iron Co.; Treas- 
urer, W. E. Veenschoten, Copes-Vulcan 
Division; Rec. Secretary, R. E. Mce- 
Clane, Tenn. Coal and Iron Co.; Cor- 
resp-Secretary, G. D. Mitchell, Tenn. 
Coal and Iron Co.; Mitchell F. Hall, 
Minneapolis-Honeywell Reg. Co., Na- 
tional Delegate: Alternate Delegate, J. 
L. Hammond, Jr., Southern Research 
Inst—Albert Thomas. 


—ISA— 


Central New York Section 
To Activate Varied Program 


Central New York Section will begin 
its 1954-55 activities in the fall. The 
scheduled program will begin Oct. 4th, 
headed by Richard Manier, Barber-Col- 
man Company. Included in the Cur- 
riculum will be plant tours of local 
industries to better acquaint personnel 
With Industrial instrument problems. 
wi Program will include speakers who 

1 stress the design, application, and 
Maintenance of instruments. 

Membership Chairman, Clifford M. 
og will conduct a “Get acquainted 
——. program” for the benefit of 
a Seenaustries of central New York 
om ve instrument problems but are 

represented in the ISA.—Edward 

. Kearns, 
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Don’t Forget 
Members’ Dinner 
September 15 —7 P.M. 
Annual Members’ Meeting 
September 17 — 2:30 P.M. 
See page 8 











Los Angeles Sections Hear 
Three Speakers in June 


The Los Angeles Section Program 
Committee followed the idea that 
more information could be gained from 
multiple short talks, at their June 
dinner-meeting session at Carolina 
Pines. 

Martin L. Klein, E. A. Rojec, and J. 
H. Mecquiston from North American 
Aviation Inc., Areophysics Field Lab 
each spoke briefly on an instrument 
tool, “The Magnetic Recorder”. 

This meeting was the final one be- 
fore the 1954-55 sessions begin in Sep- 
tember.—Robert L. Galley. 
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Dr. M. L. Klein, L. A. Speaker 








Eastern New York Members 
Hear N. Y. Thruway 
Safety Expert 


Arnold G. Fisch, Traffic and Safety 
Engineer for New York Thruway 
Authority, was the speaker at the June 
meeting of the Eastern New York Sec- 
tion. 

A graduate of Rensselaer Polytech- 
nic Institute, Mr. Fisch received his 
Masters Degree in Civil Engineering 
at RPI and served as an instructor 
there from 1939 to 1944. Joining the 
Thruway Authority in 1951, Mr. Fisch 
has been engaged in various phases 
of Engineering and Operational Plan- 
ning and Design. 

The Section dinner and meeting was 
held at the Van Curler Hotel. Mr. 
Fisch talked on the subject of signs, 
policing, safety features and reference 
to toll collection systems. A fifteen 
minute color movie was shown and re- 
freshments were served.—J. H. Bran- 


deau. 
—ISA— 


Rocket Testing Instruments 
Discussed at Blue Ridge 


The Blue Ridge Section met June 
25 in Randolph Hall, Virginia Polytech- 
nic Institute to hear W. D. Kelly de- 
scribe instrumentation in rocket test- 
ing. Mr. Kelly is employed by Hercules 
Powder Company in the Ballistics De- 
partment. 

Section business was transacted fol- 
lowing the talk. The officers for the 
next session were announced at this 
time. They are, President, Dr. N. F. 
Murphy, VPI; Vice President, S. J. 
Jesatko, Celanese Corporation; Nation- 
al Delegate, L. E. Siler, Hercules Pow- 
der Corp.; Alternate E. E. Rowe, Her- 
cules Powder, and J. C. Talton, Treas- 
urer. 

A vote was held to suspend regular 
meetings until the scheduled Septem- 
ber meeting. To off-set the lack of 
meetings during the summer, a picnic 
was held on the last Saturday of July. 
This family affair was so enthusias- 
tically received last year, that it was 
decided to be an annual outing. — 
Larry R. Brown. 


— ISA — 


Local Technical Societies 
Greet New Orleans Section 


The Baton Rouge, Louisiana, sections 
of the American Institute of Chemical 
Engineers, and the American Chemical 
Society, sent official greetings to the 
newly organized ISA Section at New 
Orleans. The local technical society 
messages are as follows: 

“Ours is a kindred interest and we 
believe you will find some of our mem- 
bers joining you in your meetings.” 
—T. C. Landrum, Secretary, AICE. 

“Your interests lie in a field of rapid- 
ly growing importance and the estab- 
lishment of a section of your society 
is in keeping with the progress and 
growth of things scientific in this area 

. Many of our members share your 
interests and will, if permissible, wish 


to attend your meetings and perhaps 

become affiliated with you.”—E. A. 
Epps, Jr., Secretary, ACS. 

> 
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ISA Sections Report Newly 
Elected Officers for 1954-55 


Central Keystone 

C. A. Kohr of the Radio Corp. of 
America has been elected President of 
the Central Keystone Section. Fellow 
officers are R. W. Stanford, Bethlehem 
Steel Co., Vice-President; F. C. Belsak, 
Energy Control Cerp., Secretary; J. H. 
Raver II, Bethlehem Steel, Treasurer; 
and R. D. Turkington, Armstrong Cork 
Co., was chosen Council Delegate. 
Membership Representative post is 
filled by Date Burkholder, Hershey 
Chocolate Co.—F. C. Belsak. 


Cincinnati 

William C. Bachelor, Foxboro Com- 
pany was recently chosen as Chairman 
of the Cincinnati Section for 1954-55. 
His fellow officers are William Kalbach, 
Hagan Corp., Vice Chairman. The Sec- 
retary is Austin H. Phelps, of Procter 
and Gamble, new Treasurer—elect is 
Harry Hardgrove, Sohio Petroleum, 
and National Delegate for the coming 
year is Elmer J. Geiser, of Proctor and 
Gamble.—Austin H. Phelps, Jr. 


Denver 

The results of a mail ballot for the 
Denver Section officers for 1954-55 have 
been released. Wallace Corbin, Ethyl- 
Dow Corp. was named President, Lloyd 
“O” Timblin, Jr., U. S. Bureau of Re- 
clamation, Vice-President. New Sec- 
retary is Lloyd C. Kahler, Gates Rub- 
ber Co. and recently named Treasurer 
is Wendlin J. Wolf, U. S. Government, 
Rocky Mt. Arsenal. 


Denver Section has a new address 
and can be contacted at 2660 West 
Warren Ave., Denver 10, Colo.—Lloyd 
“O” Timblin, Jr. 


Fox River 

The following men have been elected 
as the new officers of the Fox River 
Section of the ISA. President, Carl 
Lindwall, Rhinelander Paper Co.; Vice- 
President, John Redgrave, Mason-Nei- 
lan Reg. Co.; Secretary, Paul Geisler, 
Charmin Paper Mills; Treasurer, How- 
ard Patterson, Thilmany Pulp and 
Paper Co. and Marvin Gade, Kimberly- 
Clark Corp. as National Delegate.——c. 
D. Lindwall. 


Muscle Shoals 

The Muscle Shoals Section an- 
nounced its new officers for next year. 
Elected officials are, President, Ather- 
ton Hastings, Tennessee Valley Author- 
ity; lst Vice President Frank Potter, 
TVA; 2nd Vice President James L. 
Willis, TVA; Secretary, George H. 
Megar; Treasurer, Mrs. Catherine 
Posey, TVA. 


For the coming year, regular meet- 
ing nights have been changed to the 
fourth Wednesday of every month.— 
Walter J. Brown. 


New Jersey 

Officials have been elected to head the 
New Jersey Section for the 1954-55 
sessions. Heading the slate is Nathan 
B. Bartleson, General Aniline and Film 
Corp., as President; Vice President is 
George W. Gale, Gale Engineering Co.; 
Eliot R. Hill, American Cyanamid Com- 
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pany was elected Secretary; E. A. 
Fischer, J. Arthur Moore Co., was 
named Treasurer. The National Dele- 
gate elected was Lowell H. Ballinger, 
Standard Oil Development Co.—FEliot 
R. Hill. 


New York 

The following newly elected officers 
of the New York Section have been in- 
stalled. They are J. M. Maitland, Bris- 
tol Co., President; W. L. Crosby, Con- 
solidated Edison of New York Inc., 
Vice-President; R. A. Hutcheon. Con- 
solidated Edison of N. Y., Inc., Secre- 
tary; W. B. Kostuv, Burns and Roe, 
Treasurer; I. R. Schwartz, Bechtel As- 
sociates, Journal Correspondent. A. K. 
Joecks was elected National Delegate. 
—R. A. Hutcheon. 


Seattle 

Seattle Section has installed new 
officials for the 1954-55 sessions. Peter 
L. Balise, Mechanical Engineering 
Dept. University of Washington, was 
elected President. Vice-President, Rus- 
sell E. Winslow, Flight Instrumenta- 
tion, Boeing Airplane Co.; Secretary, 
Frank S. Melder, Power Plant Instru- 
mentation, Boeing Airplane Co.; Treas- 
urer, Harold V. Schubert, Instrument 
Dept. Bethlehem — Pacific Coast Steel 
Co. Louis L. Cunningham, Plant En- 
gineering, Boeing Airplane Co. was 
appointed National Delegate——H. V. 
Wenger, Jr. 


Toledo 

New officers for the Toledo Section 
have recently been elected to office for 
the year 1954-55. Heading the slate 
is Howard Daily, Sun Oil Company; 
Vice President, Raymond Cole, Na- 
tional Carbon Division. Treasurer for 
the year is Warren Kowalka, Libkby- 
Owens-Ford Glass Company and Secre- 
tary, Joseph L. Jacobs, Interlake Iron 
Corporation. 


Tulsa 

At the April meeting of the Tulsa 
Section, the election of new officers was 
held. Results of the election; S. M. 
Bagwell, Stanolind Oil & Gas Co., Presi- 
dent; Executive Vice-President, Clvd2 
Cox, Phillips Petroleum; Vice-Presi- 
dent in charge of membership, John 
Hewson, Foxboro Co., Vice-President 
in charge of programs, Breen Ring- 
land, Shand & Jurs Co., Oliver L. Clay, 
Manning, Maxwell and Moore Inc. was 
elected Secretary and W. N. Donachy, 
Westcott & Gries was chosen Treasur- 
er. Executive Committee members are 
Ben McKalip of the Ben McKalip Co., 
and Gilbert Estill, Oklahoma Natural 
Gas Co., New Director is J. F. Smith 
of Minneapolis-Honeywell Reg. Co.— 
George R. McDannold. 
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Wayne County 

Wayne County Section members have 
re-elected William E. Harrison, Wygp. 
dotte Chemical Co. first Vice-President 
New Officers selected for the year are: 
Don C. Roberge, Minneapolis-Honey. 
well, President; second Vice-President, 
Don Davie of H. H. Barnum Co. Chogey 
for Secretary was William W. Wal 
Pennsylvania Salt Mfgr. Go, 
Treasurer for the year is Robert § 
Smith, Smith Instrument and Supply 
Co. Also on the official slate are G @ 
Flower, Industrial Instrument Supply 
and Mfgr. Co., as National Delegate 
and Harold L. Dirkers, Wheeleo jp. 
strument Division Barber Colman Co, 
as Journal Correspondent. 

Meetings are held the second Mop. 
day of each month at 8:00 PM. ip 
Casadei’s Rumpus Room, 400 §. Fort 
St., Detroit, Michigan. — Harold |. 
Dirkers. 


Northern Indiana Members 
Cancel September Meeting 
To Attend Exposition 


Because of the announced plans of 
so many of its members to attend the 
International Instrument Congress and 
Exposition in Philadelphia this fall, 
the Northern Indiana Section has de 
cided to cancel the September meeting. 
In releasing this announcement how- 
ever, President Virginia Zugbaum as 
sured the members not attending the 
Exposition that ‘extra-special plans 
have been made for the October meet- 
ing to more than compensate for the 
delay.” 

Program Committee Chairman, Stan 
Hansen of Wheelco Instruments Di 
vision, Barber Colman Co., in a recent 
report to the Section’s Executive 
Board, outlined the program for the 
coming year. 

“One thing sure to be covered at 
that October meeting is the answer to 
W.A.T.P. which members have been 
wondering about through the summer. 
Add to this the latest eye-witness at 
counts of the ‘Exposition’ and a new 
set-up for regular programs, and you 
begin to get an idea of what to & 
pect if you attend,’ Miss Zugbaum 
promised. 

The Executive Board also announced 
new committee appointments as fol 
lows: 

Membership Committee: Chairmal, 
Willi.m S. Hitt of Socony Vacuum Oil 
Company. 

Program Planning Committee 
Chairman, Stan Hansen of Wheelco Di 
vision, Barber Colman | Company; 
Committee Members, Steve Drisner of 
Carbide and Carbon Company and Bd 
Perry of General Meters and Controls 
Company. 

Entertainment Committee: Chait 
man, Robert Poole of Claude S. Gordet 
Company, Chicago.—Ed Perry. 





—ISA— 


Ed Perry, Northern Indiana S€ 
tion member, formerly with J. B 
Simpson and Company, Maywood, Ill, 
is now with General Meters and 
trols Co., of Chicago. In addition @ 
his duties as sales engineer and 
manager with his new employer, 
will continue as Section Correspo 
and program planning commit 
for the Northern Indiana Section. 
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bers and 13 transferred members. 


Richard Rimbach Speaker At 
Sarnia Section Dinner 


“The development of mass markets 
has been dependent upon mass consum- 
er credit” declared Richard Rimbach, 
editor and publisher of “Jnstruments 
| and Automation” speaking at the an- 

nual dinner of the Sarnia Section in 
Port Huron, Michigan on May 28. 


Mr. Rimbach chose as his subject, 
“Economic Considerations in Automa- 
tion” which he delivered to 78 mem- 
bers of the Sarnia Section in the Hotel 
Harrington. “Goods are produced to 
be consumed and full employment de- 
pends upon full consumption. Such 
full consumption is assured by such 
devices as mass consumer credit, but 
as industry becomes more efficient 
through the employment of more auto- 
*matic machines, the hours of labor 
must be reduced without lowering the 
income of the worker or else the mass 
market will be lost,””’ Mr. Rimbach de- 
clared. “Man must labor to live but 
must not live to labor,” he said. 


Describing the trend to automatic 
factories, Mr. Rimbach pointed out 
that it was inevitable that as automa- 
tion proceeded the number of hours 
Worked by an individual to produce 
the same amount of goods would be 
reduced but that the reduction in cost 
of such goods by more efficient meth- 
ods must be passed on to the worker if 


our high standard of living is to be 
maintained. 


Mass production and its consequent 
benefits has been made possible by the 
Use of machines and especially by 
automatic machines. The day of the 
completely automatic factory is not 

off, but will still require human 
labor, especially highly skilled labor. 
he profession of the instrument man, 
Who repairs, designs and “tunes” these 
Machines and controls to make them 





ogni Properly will become more 
Data’? important. He cited a case in 
‘a 8e Well known company where the 
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NEW ORLEANS’ charter meeting June |, started this new Section with 40 new mem- 
Pictured receiving Charter from National Secretary 
Robert T. Sheen is H. R. Gilbert, President, and witnessing the event is, left, David G. 
Founds, Secretary, and right, Horace Thompson. — Photo by Leon Trice. 


post of “Director of Instrumentation” 
had been created making the instru- 
ment department equal to other major 
departments in the plant. 

Asked about the extent to which in- 
strumentation had proceeded in various 
industries up to now, he stated that 
the petroleum industry had reached 
70% of automaticity, the steel indus- 
try 20%, the paper industry 17144% and 
the glass industry only 2%. 

Richard Rimbach began 


his maga- 


zine, “Instruments,” in 1919 when he 
could not find a publication on the 
then infant subject. It has since 


gown to be the best known and largest 
publication of its kind in the world. 
He was one of the founders of the 
Instrument Society of America and 
acted as Executive Secretary for five 
years and as Exhibit manager since 
1946. He is Managing Director of this 
year’s First International Instrument 
Congress and Exposition which will be 
held in Philadelphia from September 
13 to 24. He has sold over 100 thous- 
and dollars worth of floor space so 
far, and stated that over 20,000 instru- 
ment people are expected to attend 
from all over the world. 


New Executive Installed 

Acting as Master of Ceremonies for the 
dinner was George Evans, Process Sup- 
erintendent of Polymer Corporation 
Limited and Honorary President of the 
Sarnia Section. Mr. Evans introduced 
Warren McKay, retiring president who, 
in turn, introduced Jack Heatley of Im- 
perial Oil Limited, the incoming presi- 
dent, and presented him with a suit- 
ably engraved gavel as symbol of office. 


The new president introduced his 
executive as follows: Vice-president, 
Larry Hall, Sun Oil; Secretary, Bob 
Brayne, Cabot Carbon; Treasurer, Ron 
Asselstine, Canadian Oil; Company 
representatives, Tony Plazek, Polymer; 
Joe Woodcock, I1.0.L.; Fred Croft, 
Canadian Oil; Jack Almey, Dow Chem- 
ical and Jack Warwick, Sun Oil. 

A social get together was held after 
the dinner.—L. J. Hall. 


_ Balancing For 
Mass Production 








BALANCING 
MACHINES 


FAST!... 
and ACCURATE! 


e FANS 

IMPELLERS 

GRINDING WHEELS 

TIRES 

BRAKE DRUMS 

e SHEAVES 

e PULLEYS 

e MANY OTHER APPLICATIONS 


DYNAMOMETERS e STATIC BALANCERS 
PRECISION DRILLING MACHINER 


See Demonstration Units at Booth 350 


Instrument Congress and Exposition 


TAYLOR DYNAMOMETER 
AND MACHINE COMPANY 


6411 River Parkway 
Dept. 1.S.A., Milwaukee 13, Wis. 
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This series is intended to describe the objectives, organization and programs of the various National Committees of 
the Society. Over four hundred and fifty individuals are currently participating in committee work relating to all 


aspects of the Society’s technical and operational activities. 


Each National Committee reports to a member of the 


Executive Board who coordinates the programs of several committees and acts as their liaison representative with 
Subsequent issues of ISA JOURNAL will describe the programs and organiza- 
tion of other committees. Inquiries concerning membership or activities of specific committees may be directed to 


the National Officers of the Society. 


the Chairmen.—Editor. 


Committee on Testing 
Instrumentation 


The National Technical Committee 
on Testing Instrumentation, also 
known as D-4, is currently comprised 
of nine members with each contribut- 
ing numerous facets of experience, en- 
deavor, and interests to this phase of 
Instrumentation. 


The Committee is currently working 
in the process of defining its “scope of 
activities’—no menial task—since the 
scope of this Committee weighs heavily 
on the functions of all the other tech- 
nical committees, it is difficult to ar- 
rive at a non-conflicting definition. 


Each Committee member is acting as 
a Subcommittee Chairman, and is re- 
sponsible for a specific division of test- 
ing instrumentation. The roster in- 
cludes: 


H. F. Rondeau (Chairman) Ameri- 
can Meter Company, Inc., Erie, Pa. 
(Noise Measurements). 

D. J. DeMichele—General Electric 
Company, Schenectady, New York 
(Strain Measurement). 

Cc. E. Fry—wWestinghouse Electric 
Corp., East Pittsburgh, Pa. (Oscillo- 
graphy). 

S. A. Hluchan—Oak Ridge National 
Laboratory, Oak Ridge, Tenn. (High 
Temperature Instrumentation & Meas- 
urements About 800°F). 

C. L. Jewett—Arthur D. Little, Inc., 
Cambridge, Mass. (Low Temperature 
Instrumentation & Measurements Be- 
low 80°K). 

G. N. Krouse—Krouse Testing Ma- 
chine Co., Columbus, Ohio (Physical 
Testing Machine Instrumentation). 

O. L. Linebrink—Battelle Memorial 
Institute, Columbus, Ohio (Instrumen- 
tation in Research & Development). 

V. J. MeDonald—wUniversity of Illi- 
nois, Urbana, Illinois (Vibration Meas- 
urements). 

R. P. Wherle—International Harvest- 
er Company, Chicago, Ill. (Dynamome- 
try). 


D-4 in Review: 


Mr. Wherle has been an instrument 
engineer on farm tractor test measure- 
ments for the International Harvester 
Company for over eight years. For 
three years previous he served in the 
Naval Reserve at Naval Radio Mater- 
ial Schools as an instructor and ad- 
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H. F. RONDEAU 


Mr. Rondeau, Chairman of the Technical 
Committee on Testing Instrumentation, entered 
the General Electric Company in 1937 as a 
Machinist Appren- 
tice. He completed 
a four-year Appren- 
tice Course and a 
four-year Engineer- 
ing Night School 
Course in 1941. He 
then designed tools, 
electrical and me- 
chanical test equip- 
ment, and partici- 
pated in several G. 
E,. Test Course as- 
signments until 
1946, when he took 
leave of absence to 
attend Case Insti- 
tute of Technology, 
where in 1948 he ob- 
tained his B. S. in 
Physics. He re- 
turned to G. E. on a 
permanent assignment as a Physicist in the 
Locomotive and Car Equipment Divisions Lab- 
oratory, where he was principally concerned 
with electrical measurements and product test- 
ing. He remained in this capacity until 1951. 
Also during this time, he completed the A 
Course of the Advanced Engineering Program ; 
and on numerous occasions lectured to the 
members of this program, the Creative Engi- 
neering Program, and co-supervised the Engi- 
neering Training Course. Mr. Rondeau also 
spent five years as an instructor in the G. E. 
Technical Night School, and prepared and 
presented a course entitled “‘Atomic Physics for 
Engineers.” 


In 1951 he joined the Research Laboratory of 
the American Meter Company, Inc., as a Re- 
search Engineer, with immediate duties con- 
cerning the design, development and testing of 
positive displacement gas meters. 


ministrator. Mr. Wherle attended 
Northwestern University and Illinois 
Institute of Technology. He has 
served on this committee for the past 
two years and is a member of the Chi- 
cago sections of ISA and IRE. 


Mr. DeMichele, a new-comer to this 
committee and the Society, has dis- 
tinguished himself as a specialist in 
strain measurement and holds the 
basic patents on high-temperature re- 
sistance wire strain gages. Shortly 
following his graduation from the New 
York Diesel Institute, Mr. DeMichele 
joined the General Engineering Labor- 
atory of General Electric Company. 
He has had wide experience in the in- 
strumentation pertaining to vibration, 
acoustics, and impact measurements. 
Field tests have taken him throughout 
the 48 states. In 1948 Mr. DeMichele 
was the recipient of the coveted Coffin 
Award from General Electric for his 
outstanding work in measurements. 
Beside his activities on this committee 
he is very active in the Society for 
Experimental Stress Analysis. 


Mr. Fry, Supervisor of the Electrical 
Meter and Standardizing Laboratory 
of the Westinghouse Electric Corp. at 
East Pittsburgh, Pa., is this year be. 
ginning his 43rd year with that com- 
pany. He attended the University of 
Wooster in Wooster, Ohio, and the 
Westinghouse Technical Night School, 
Mr. Fry spent many active years in 
the Pittsburgh Section of I. S. A, be. 
fore the National Society was formed 
and was elected as the first treasurer 
pro tem to serve the National Society 
at its first conference in Pittsburgh. 
He has contributed generously of his 
time and ability to civic activities, and 
has been a member of this committee 
since its inception. 


Mr. Hluchan holds an AB degree 
from Oberlin and an MS in Physies 
from the University of Cincinnati. 
Since 1947 he has held the position of 
Senior Instrument Development Engi- 
neer at the Oak Ridge National Lab- 
oratory in Oak Ridge, Tennessee. In 
the 10 years preceding his present as- 
signment, he obtained a broad back- 
ground of experience in instrumenta- 
tion with several paper companies and 
as Radio Engineer and Physicist at 
the Carnegie Institute of Washington. 
Mr. Hluchan has served this commit- 
tee since its beginning, and with Mrs. 
Hluchan has spent much time review- 
ing technical papers for the entire 
Society. 


Mr. Jewett, Sales Manager of the 
Mechanical Division of Arthur D. Lit 
tle, Inc., enriches the scope of this 
committee with his experience in the 
specialized field of cryogenic “low 
temperature” measurement. He is 4 
graduate of the University of Maine 
with a BS in Engineering Physics, 
of the Alexander Hamilton Institute of 
Business Administration. In addition 
to his vigorous D-4 endeavors, . 
Jewett is a member of the Americal 
Physical Society, the American Rocket 
Society, and A. S. M. E. 


Mr. Krouse, a member of this com 
mittee for the past two years, 5 
President of the Krouse Testing ™* 
chine Company which he foun ed in 
1935. He attended Valparaiso Unk 
versity, West Virginia University, @ 
the University of Illinois from while 
he holds an MS degree. In _ addition 
to his activities in this committee 
delivering lectures to various I. 
sections, he is active in A. S. 1. 
A. S. M., and the Society of Now 
Destructive Testing. 
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nebrink, for thirteen years en- 
=i secondary school teaching, 
Ee een associated for the past ten 
years with the Instrument Laboratory 
at Battelle Memorial Institute. Mr. 
received a BA ae a 
mathematics and physics from io 
esleyan University and an MA in 
ies from the University of Michi- 
He has served as secretary and 
national director of the Columbus sec- 
tion of I. S. A., and is currently serv- 
ing as the section chairman. 

Mr. McDonald, Research Asst. Pro- 
fessor of Civil Engineering at the 
University of Illinois, has for the past 
three years been responsible for all in- 
strumentation used in research pro- 

conducted by the_ university’s 
Department of Civil Engineering — 
Structural Research. After receiving 
a BS in electrical engineering from the 
University of Illinois, Mr. McDonald 
spent two years in graduate school on 
instruments and measurements. In 
addition to his academic career, Pro- 
fessor McDonald ee several years in 
radio repair and electrical contracting, 
and two years in radio, radar, and 
sonor maintenance for the United 
States Navy. 

Mr. Rondeau, the chairman of this 
committee, is a research engineer for 
the American Meter Company. For 
twelve years preceding 1951 he was 
with the General Electric Company, 
with his last assignment as physicist 
engaged principally in electrical meas- 
urements. Mr. Rondeau holds a BS in 
physics from Case Institute of Tech- 
nology, is a past chairman of Presque 
Isle Section of I. S. A., and has been 
a member of this committee since its 
inception in January, 1951. He is also 
a member of A. S. M. E., S. E. S. A., 
and the. American Physics Teachers 
Association. 


Past, Present, and Future of the 
Committee on Testing Instrumentation 


In January, 1951, Mr. Delmas C. Lit- 
tle of the Army Medical Research 
Laboratory in Fort Knox, Kentucky, 
was given the assignment of establish- 
ing D-4. In the first year he procured 
six committee members—E. C. Reiger 
(International Harvester), Professor 
H. C. Roberts (University of Illinois), 
Guenther Wassell (Hays Corp.), C. E. 
Fry (Westinghouse Electric Corp.), 
§. A. Hluchan (Oak Ridge National 
Laboratory), H. F. Rondeau (General 
Electric Company). He arranged two 
technical sessions of four papers and 
& panel discussion on “Instrument 

ng Accuracy” for the Houston 
Conference. 

In 1952 Mr. Little and his committee 
arranged six sessions consisting of 21 
technical papers for the Cleveland 
Conference, thereby showing a consid- 
erable increase in activity over its 
maiden year. Mr. Little, realizing the 
need for better technical session 
Planning, established a new precedent 
Which is now being used by other com- 
mittees as well. He deemed it advisa- 
ble to arrange technical sessions with 
Papers of a specific category — such 
as for example those pertaining to 

puter Instrumentation or Instru- 
ment Calibration. This type of pro- 
gram planning was intended to insure 
pd audience interest, homogene- 

» Stimulate more discussion from the 


(Continued to Page 52) 
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Helicoid Gages 


Flutter Won’t Hurt Them! 


HELICOID Gages are designed to withstand many millions of 
pressure pulsations. Flutter and rapid surges have no effect 
on their accurate performance in long-life service. Tests show 
75,000,000 cycles at 1200 pulsations per minute without wear. 


1. There are no gears to wear out 

Only HELICoID Gages offer this long-lasting gage 

movement. There are no gears, no teeth to wear 

out. Cam wiping action keeps contact points 
clean and smooth. 

2. Bourdon tubes 

won’t stretch, leak or crack 

Bourdon tubes in HELICOID Gages give maximum 

torque and minimum stress to promote greatest 

possible endurance life. Will withstand millions of 

pressure pulsations without stretching, leaking or 

cracking. 
HELICOID Gages 

for Pressure, Vacuum or Compound Service 

There are HELICOID Gages for all pressure ranges 

—with white, black or radiant faces—wall, stem, 

flush and panel mountings for flangeless cases. 

See your distributor today or write for Catalog G-2. 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


927 Connecticut Avenue + Bridgeport 2, Connecticut 
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Universal Characteristics Of Measuring Methods « 


By Howard C. Roberts, Res. Assoc. Prof. Engg., Univ. of Illinois. 


The following text is one in a series which will be published in this column in 


the ensuing months. 


The papers in this series were presented at a national 


Symposium on Instrumentation Education called for the purpose of focusing atten- 
tion on the concepts, methodology, and subject matter of instrumentation instruc- 
tion in our colleges and universities. The speakers were all outstanding for their 
contributions to Instrumentation and Education. 


The audience represented a broad segment of persons influential in American 


collegiate technical education. 


My comments today may differ from 
most of the others on the program in 
that I am not describing material that 
is being offered to students, but in- 
stead, certain concepts that I feel 
should be considered basic in physical 
science. My attitude therefore may be 
closer to that of the employer of grad- 
uates of the educational process than 
to that of the persons who have con- 
trol over the various phases of that 
process. Also, I should add, although 
the subject of this talk was assigned 
to me, its content expresses my own 
opinions, not necessarily shared by the 
University of Illinois or either of the 
sponsoring societies. 


The basis of scientific knowledge 
could hardly be discussed usefully in 
a single day, even if the entire pro- 
gram were devoted to it. What I hope 
to do, in the available time, is to point 
out that there are certain physical 
phenomena which enter into the be- 
havior of practically all measuring 
systems, and which consequently iim- 
pose certain common characteristics 
upon them. A comprehension of these 
common characteristics is of value to 
every student of physical science, and 
especially to the individual who either 
designs or uses measuring instruments 
or standards. 


For this discussion, it is convenient 
to group the material to be covered 
into three categories: 


1. Commonly applied operating para- 
meters; 


2. Common applications of physical 
principles; and 


3. Common factors governing accuracy. 

None of these groups is truly uni- 
versal, but each does apply over a wide 
field. 


The very word “parameter” implies 
a mathematical relation, and usually 
refers to either an arbitrary constant 
or to an independent variable which 





*Presented at the Symposium on Instrumen- 
tation Education, sponsored jointly by the ISA 
Education Committee and the American So- 
ciety for Engineering Education, Univ. Illinois, 
June 12, 1954. 


48 


characterizes some physical relation or 
establishes a family of curves. This 
fact is perhaps best illustrated in the 
use of analogy and analogous devices, 
both in research and in the teaching 
of science. 


Analogy refers not to similarity in 
structure or appearance, but to similar- 
ity in the relations describing behav- 
ior; an analogue is a device whose be- 
havior may be described by the same 
mathematical relation as its original, 
but which is more easily constructed 
and operated. The governing condi- 
tions in both original and analogue are 
described by the same parameters. 


Thus the analogue is used to study 
what effect on a system the variation 
of a parameter will have. An elemen- 
tary example is this: 


‘ R 


E i 


MASS 
a SPRING 
LOOT. 


relating electrical and mechanical sys- 
tems having one degree of freedom. 
Here the mass and the inductance be- 
have in an analogous manner, as do 
the capacitance and the elastic spring, 
and the resistance and the frict’onal 
drag. 

















In general, whenever a physical re- 
lation can be put into a mathematical 
form similar to that for which an ana- 
logue can be set up, the method can be 
applied. If the original physical sys- 
tem and the analogous system can be 
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Systems Engineering At the 


University of Pennsylvania, 
By H. Sohon** 


I have been invited to report to this 
meeting concerning the Systems Engi- 
neering program under way at the 
University of Pennsylvania. My re. 
port would be incomplete and of ques- 
tionable use if I did not spend some 
time on the background that has led to 
the Systems program now being given, 
Other schools may develop programs 
that are just as effective although 
quite different in course content and 
procedures. 


The Engineering Division at the 
University of Pennsylvania is a rela- 
tively small organization when one 
compares its undergraduate program 
to those of other universities. One of 
the consequences of this small size is 
that it is unnecessary to have more 
than one section in each course for 
upper classmen. This results in a 
more favorable teacher selection. Fur- 
thermore, because of the research ac- 
tivities, teachers can devote part of 
their time to a research project rather 
than teach a course which would be 
their second choice. This policy of 
providing a large teacher-to-under- 
graduate-student ratio makes it possi- 
ble to schedule a part-time graduate 
program that is one of the largest in 
the country. Furthermore, graduate 
courses can be given as frequently as 
students are available. Some courses 
are given every year, some -alternate 
years and some even less frequently, 
the timing being adjusted to the de- 
mand. 


During the past years there has 
been some local interest in a course 
in control engineering or instrumenta- 
tion. The indications were that too 
few students would attend to make it 
worth the instructor’s time to organ- 
ize such a course and too few to make 
it economically feasible to the univer- 
sity. 

More recently a very strong local 
interest was shown in Systems Engi- 
neering and Operations Research. Con- 
sequently members of several depart- 
ments have cooperated to initiate the 
present program in Systems Engineer- 
ing and Operations Research. A two 
year curriculum was agreed upon and 
the first year is underway with % 
students. Originally it was 4 
that if the first year appeared satis- 
factory the second year would be given 
as established. The most recent action 
in this regard is the recommendation 
of the Faculties of the Engineering 
Schools that the degree of “Master of 


—_—_— 


*Presented at ISA-ASEE Symposium on It 
strumentation Education. Univ. Ill. 6/12/54 


**Associate Prof. Elec. Engg. 
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Universal Characteristics of Measuring Methods 
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yerted into mathematical forms 
hich are similar; if the analoguous 
i em can be constructed and mea- 


surements made upon it; the analogue 


js complete. 

For example, the components of 
shearing stress in a bar which is either 
bent or twisted may be expressed in a 
set of special equations derived from 
the general theory of elasticity and 
having exactly the same mathematical 
form as those describing the flow of 
electricity in a plate, or the displace- 
ment of an elastic membrane stretched 
over an opening; whose shape is that 
of the cross-section of the bar. Con- 
sequently, measurements of the deflec- 
tion of the membrane, or of potential 
in the plate, will give complete infor- 
mation on the shear stress in the bar. 


Similar analogues are set up for 
many mechanical problems, because of 
the ease With which certain mechanical 
situations may be represented by elec- 
trical circuitry, and the ease of making 
measurements of potential or current. 
The general elastic field has been por- 
trayed (Kron) by electrical networks, 
in such form as to permit both static 
and dynamic, two and three dimen- 
sional phenomena, with either bound- 
ary loading or boundary displacement. 
Usually stresses are represented by cur- 
rents in the electric circuit, and strains 
by voltage drops. Similar circuitry has 
been devised (by Bush) for the study 
of framed structures, and for the study 
of more general systems of simultane- 
ous linear equations, and for the study 
of vibrating systems in general. 


The use of analogues in computation 
has achieved a high degree of refine- 
ment, and has been intensively applied 
for many years. Organized develop- 
ment of such analogue computers seems 
to have begun about a century ago, 
including the work of such men as 
Maxwell, Kelvin, Babbage, Abankano- 
wicz, Rayleigh, and later, Bush and 
many others. In recent years the elec- 
trical analogues have received most of 
the public notice, but the mechanical 
ones are still very widely and very 
effectively used. In complexity they 
Tange the gamut from the abacus to 
the complete elaborate wind-tunnel in- 
stallation, all of them still conforming 


. ito the same rules governing validity. 


The use of analogy in teaching has 
also been very effective for many years, 
but with some disadvantages. There 
always seems to be a progressive and 
ambitious viewpoint (somehow en- 
couraged by teaching through analogy) 
Which states a generalization first of 
all, and later finds suitable facts to 
Support it—whereas what we now can- 
sider the true scientific method begins 
with observation and measurement, 
Proceeding through classification and 
deduction to generalization and verifi- 
cation. These two different viewpoints 

ve competed since the time of Archi- 
Medes, with the presently favored one 

ing more generally accepted in 
Scientific circles since about 1620 — 
when it was first published by Bacon. 


It is fully as important to recognize 
the limitations of a method as to ap- 
pea its possibilities, and probably 
in this that most teaching by ana- 
sy is deficient. The student should 
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realize that an analogue is only that— 
it is not a replacement for the machine. 
Many analogues are models — but a 
model can only mimic the action of the 
machine, and an analogue only synthe- 
sizes its behavior. The time may some 
day come when a fundamental law of 
nature governing analogues in general 
will be established, but at present they 
must be considered simply as valuable 
tools, useful only over the range with- 
in which the mathematical behavior is 
known to be identical to that of the 
original. I imagine, however, that the 
teacher has an extremely difficult task 
in getting this point across to the stu- 
dent; analogy and implication have be- 
come so large a part of advertising and 
politics that many people have been 
preconditioned to draw the unjustifi- 
able conclusion. 


There are other ways in which the 

universality of operating parameters is 
displayed, and at least one of them 
should be mentioned. Consider, for ex- 
ample, these relations: 
There are dozens of others which might 
be cited, having exactly the same form. 
All of them have in common this char- 
acteristic; they describe the decrease 
of an energy level (or a molecular con- 
centration) as the energy is trans- 
mitted through a uniformly resisting 
medium. In the list given, all of the 
five fields of classical physics are rep- 
resented; others could be cited in bio- 
logy, sociology, economics — in any 
field where such physical situations 
ean occur. 


The point of consequence about these 
relations is less their mathematical 
similarity than this physical condi- 
tion: given a physical situation similar 
in form, and an energy source which 
may or may not be of the same form, 
the physical phenomena resulting can 
be anticipated from a knowledge of 
relations previously determined. For 
example, most of the relations just 
listed were given by Maxwell, in the 
1860’s; one, however, was derived by 
Jaeger and Sabine, in the 1920's, to 
describe an acoustic phenomenon. 
This is an example of the application 
of the scientific method — generaliza- 
tion from experiment followed by veri- 
fication. It involves an extension of 
the original theory, since the action of 
the decay of sound in a room is not 
that of absorption in a gas alone, but 
includes closely spaced multiple reflec- 
tions and some other phenomena. All 
of them have been taken into account, 
however, and the relation given is ade- 
quate for all acoustic work. A much 
simpler relation is satisfactory for most 
architectural acoustic correction, how- 
ever, and it is economically desirable 
to use the simpler one where it is 
valid. To decide which is valid re- 
quires fundamental knowledge of ac- 
oustics. 


These examples are familiar to any 
experienced worker in the field; but 
how many students graduating from 
college recognize their relation to each 
other? Or would it be better to ask 
how many instructors teach it? 

The common parameter is a mathe- 
matical concept; let us proceed to com- 
mon physical principles. 

(Continued to Page 50) 


Systems Engineering at the 
University of Pennsylvania 

(Continued from Page 48) 
Science in Systems Engineering and 
Operations Research” be established 
at the University. 

The students are persons of consid- 
erable experience in industry, or 
equivalent. They are familiar with 
the problems of operations research, 
and therefore they will appreciate the 
solutions of such problems according 
to the principles of Operations-Re- 
search and Systems-Engineering. A 
person of less experience, it is esti- 
mated, will be unable to grasp the es- 
sentials of a problem in a way to make 
his participation fruitful. Roughly, 
we conceive Systems-Engineering to 
be Operations-Research when applied 
to problems in the fields of engineer- 
ing and physics. 

The program includes the following 
three courses during the first year. 

1. Seminar where lecturers are in- 
vited to discuss problems of a Systems 
nature that they have met in industry 
and to tell of their methods of solu- 
tion. During the weeks when a visit- 
ing lecturer is not available, members 
of the class report on reading they 
have been doing in Systems Engineer- 
ing. The ensuing discussions enable 
everyone to contribute from his store 
of experience to the overall advantage 
of the group. 

2. Probability, a substantial intro- 
duction to probability theory with em- 
phasis on Systems Engineering prob- 
lems. Topics such as linear program- 
ming and theory of games find a place 
in this course. All of this will be 
found a useful guide when the engi- 
neer must take a calculated risk in his 
planning. 

3. Theory of Control. (This course 
is required of the students in Systems 
Engineering but not for the students 
in Operations Research. This course 
is based on a good foundation in 
servomechanisms and basic control 
theory and technique. Its main em- 
phasis is on the selection of control 
systems and the effect of noise and 
interference. 

The second year as now planned will 
also include three courses. 

1. Seminar, an extension of the 
seminar during the first year. 

2. Psychology, which will fill a gap 
in the probability study to enable a 
scientist to estimate the effect of the 
human elements in his calculated risk. 

3. Information Theory. (For Sys- 
tem-Engineering Students, not for stu- 
dents in Operations Research.) Large 
scale efforts may be subject to trans- 
mission limitations. If information as 
well as raw material cannot be made 
available where and when needed, the 
project will fail. This course points 
out the inadequacy of the classical 
theory based on steady-state and 
transient, Fourier series and Fourier 
integral methods. It then introduces 
the statistical point of view and a 
study of noise and interference is 
made on a pulse code modulation sys- 
tem as an example. 
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(Continued from Page 49) 

The list of relations just displayed 
illustrates a series of physical pheno- 
mena which have in common an item 
of behavior — that the absorption of 
energy in a continuous medium is a 
logarithmic reaction. That is, the same 
sort of physical behavior is common to 
all forms of energy if circumstances 
are comparable. But it is equally true 
that any form of energy will produce 
its characteristic reaction if circum- 
stances are suitable. 

It may be a result of teaching by 
analogy that many students (in my 
darker days I would say most students) 
do not realize that any measuring sys- 
tem or device, no matter what it is 
intended to measure, will at all times 
be subject to the effects of gravity, of 
heat, of mechanical forces such as vi- 
bration, of electric and magnetic fields, 
and of radiation. So simple an item 
as a resistor, considered fixed in value 
excepting for a small temperature 
effect, will experience changes in value 
in response to mechanical forces, which 
may come from temperature effects, 
humidity, vibration, fluid pressure, or 
from the electric current being used to 
measure the resistance value. Con- 
versely, a resistance element which is 
designed to respond to mechanical 
strain will also respond to temperature 
changes; to fluid pressure, and to other 
phenomena. 

I can think of no better example of 
this lack of realization of the effect of 
ever-present natural forces than the 
ease of an electrical indicating instru- 
ment which was once referred to me 
because of an extremely non-linear 
calibration curve. It was a panel- 
mounted meter; its sensitivity was low 
in the bottom half of the scale; about 
right at midscale; and high in the 
upper half of the scale. The errors in- 
creased as the ends of the scale were 
approached, and were, at a maximum, 
greater than 20 percent. Actually 
nothing was wrong except that the 
balance weight on the heel of the 
pointer had been lost, so that the 
balance was very badly off, and the 
effect of gravity greatly reduced de- 
flections below midscale and increased 
them above midscale. This was an ex- 
treme case; yet how often is a similar 
(though less in degree) mistake made 
in imperfectly levelling an instrument? 


It is partly because so few of our 
materials of construction are perfect 
that the effect of quantities other than 
those under primary consideration 
must be recognized. If we had mater- 
ials of strength whose strength proper- 
ties were dissociated from all others, 
dielectric materials whose dielectric 
properties were not contaminated by 
losses or absorption, and similarly per- 
fect materials for other uses, design 
problems would be easier. As it is, 
resistors will continue to be made with 
an inductive component, inductors 
with a resistive component; lenses 
with aberrations; and occasionally a 
building will deform a little from its 
own weight. Instrument designers 
may continue to design instruments 
which cannot be built to specifications 
because the materials required to build 
them do not exist. 

Considering these phenomena from 
the standpoint of the student who is 
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learning about instruments and mea- 
surements, it may be more pertinent 
to mention another corollary to the 
item just mentioned; that is, any mea- 
suring device itself disturbs the meas- 
urement being taken. 

This likewise is a basic fact, but one 
which is seldom taught to the student; 
he learns it the hard way, if ever. I 
do not care to say much about this; I 
have too often demonstrated the effect 
on a temperature measurement of 
using a heavy-gage thermocouple with 
the junction barely immersed, only to 
find later that the students (although 
willing, I am sure) were simply unable 
to believe that such an instrument 
could give an incorrect answer. 

With regard to the two major points 
which I have just discussed, I have 
found that some instructors of physi- 
cal science avoid discussion of these 
points, feeling that they are “too super- 
ficial,’ while some students dislike 
them because they are “too abstruse.” 
Perhaps because they are so obvious 
after they have been comprehended, 
they do not seem worth emphasizing. 
Yet my own experience has been that 
mose graduating students of engineer- 
ing have a rather naive confidence in 
the mathematical relations which they 
have learned, without giving much 
thought to their limitations, and at the 
same time find it rather difficult to be- 
lieve that any physical phenomena 
other than those desired can affect a 
measuring instrument. 

Let us now take up my third point— 
the factors governing accuracy. 

Measurement has been described as 
the master of the arts; in all physical 
science, in commerce, and in manufac- 
ture, Measurements are essential and 
the requirements for accuracy contin- 
ually increase. 

Every field of science has methods 
peculiar to itself; but having charac- 
teristics in common with every other 
field. In all of them, I think, ac- 
curacy is governed by the same con- 
cepts. In the most general sense, these 
factors may be reduced to three — al- 
Ways remembering that these are 
generalized, and that for any specific 
instrument or method there are other, 
subsidiary factors. 

They may be phrased in several dif- 
ferent ways; my personal preference is 
for these: 

1. There must be standards (or refer- 
ence values) ; 

2. There must be calibration (of the 
measuring system); and 

3. There must be some means of deter- 
mining the quality of the compari- 
son (between the unknown and the 
standard or reference). 

Without standards, although obser- 
vations of high precision may be made 
(displaying good uniformity or re- 
producibility) it is not possible to 
know their true values; therefore the 
known accuracy is not high, nor can 
data so taken be compared to similar 
data taken at another time or place. 

Without calibration of the measur- 
ing device, or system, or method, it is 
hardly possible to compare an un- 
known to a'standard except when they 
are very nearly equal. 

(Continued to Page 51) 


University Of Michigan 
Symposium On Industrial 
Hygiene Great Success 


More than 600 registrants attended 
the various sessions and exhibits fea. 
tured in the program of the Sym. 
posium on Instrumentation for Indus- 
trial Hygiene sponsored by the Uni- 
versity of Michigan May 24-27. 


Early pioneers in industria] hygiene 
present included Philip Drinker, Har. 
vard School of Public Health; William 
P. Yant, Mine Safety Appliances Co.: 
and J. J. Bloomfield, in charge of es. 
tablishing Industrial Hygiene Depart- 
ments in the Latin American countries 
Registrants came from Australia, Italy, 
Puerto Rico, Canada, Peru, Chile and 
all sections of the U.S. 


Over one hundred companies and ip. 
dividuals exhibited commercial and 
homemade devices. Many of the home 
made devices and modifications of com. 
mercial equipments aroused considera- 
ble interest. The papers presented and 
descriptions of the exhibits will be in. 
cluded in the Encyclopedia on Instry- 
mentation for Industrial Hygiene, now 
under preparation are to be made 
available through the University of 
Michigan. 
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Engineering Career 
Conference at Peoria 


The Educational Activities Commit- 
tee of the Peoria, Illinois Engineering 
Council, of which ISA is a participat- 
ing society, recently sponsored its third 
annual “Engineering Career Confer- 
ference”. This is a vocational guidance 
program for high school students in 
the community designed to promote 
interest and understanding of the 
many branches of engineering. 


The program included a twenty-mil- 
ute talk on “Engineering as a Career” 
followed by a movie illustrating the 
several fields of engineering. Later, stl 
dents visited counseling rooms. In each 
of nine rooms there were from three 
to five counselors representing one or 
more branches of engineering. The 
counselors used charts, models and 
literature to explain the functions and 
opportunities in their respective fields. 


Industry and business voluntarily 
absorbed over half of the cost. The 
various technical groups in the area 
provided counselors and materials. 


Programs of this type are urgently 
needed everywhere. It would be % 
worthwhile project for any local ISA 
Section to stimulate such a program i 
their own community. It is 4 
“natural” for the cooperative efforts of 
local public Relations and Educatio 
Committees. 


oh Sen 


Rain gauges were used in Korea ia 
1422, 200 years before rainfall rece 
were kept in Europe. 
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Without means of determining the 
quality of the comparison, the errors 
that may be present cannot be evalu- 
ated, permitting the best use of the 
available facilities. , : 

These points can easily be illustrated 
if an equal-arm balance is used as an 
example. If standard weights are avail- 
able, the balance may be used to com- 
pare unknown weights to the stand- 
ards, and such comparisons may be 
made even though the balance arms 
are not equal. It is necessary, however, 
that the unknown weights be approxi- 
mately equal to the standards, to per- 
mit the comparison to be made. ; 

If the deflection of the balance is 
calibrated, or a rider used with a cali- 
prated beam, it becomes easy to inter- 

late between the values made avail- 
able by the set of standard weights; the 
balance and weights becomes an in- 
strument by which any weight within 
its range can be determined. The 
standard weights are retained also to 
permit checking the accuracy of the 

se at will. 

— accuracy of any measurements 
made with the balance will, however, 
depend upon its sensitivity and free- 
dom from spurious responses. In order 
to know the accuracy it is necessary to 
check the balance for freedom from 
friction, for sensitivity, for reproduci- 
bility, for freedom from temperature 
effects, and the like. This knowledge 
will permit judging the accuracy of the 
data taken with the balance. This is 
the third of the three requirements 
listed above. 

I can think of no measurement or 
metrical problem which does not in- 
volve the three requirements men- 
tioned. In such widely separated fields 
as finance (where standards are set 
up by law, but fluctuate occasionally, 
with the fluctuation advertised by the 
exchange figures), medicine (where 
the standard may be the “normal” in- 
dividual), measurement of radiation 
(where one standard is the unstable 
isotope of carbon, and the measure- 
ment of age of artifacts is made by 
comparing the contained carbon to the 
standard), or the measurement of elec- 
trical potential (where the common 
standard is a carefully prepared pri- 
mary electrolytic cell), these three fac- 
tors governing accuracy apply. 

An understanding and an apprecia- 
tion of these factors is one of the most 
important results of an education in 
the principles of measurement. Quite 
a large proportion of the commonly 
used methods of measurement ignore 
one or more of them, and while this is 
hot unsatisfactory when only compara- 
tive data is required, for high-quality 
Work it is nearly always only a matter 
of time before it becomes necessary to 
return to the fundamentals. Yet they 
receive little attention in the curricula 
of most colleges. 

I think it is apparent that I favor 
Seherality in education, with a ten- 
dency toward general classical physics. 
I'am afraid that I agree with Mr. 
Bailey's opinion, that “the specialist is 
inevitably a rather absurd and un- 

PPY person, doomed to narrow 
thought and an incomplete apprecia- 
Patt world.” I feel quite strong- 

no specialized technical train- 

ing should be begun until a reasonably 

800d foundation has been prepared, 

aid for any work in physical science 

© concepts of general physics should 
considered fundamental.END. 
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~ For delicate 
operations on 


hard, brittle 





If you perform delicate drilling, shaping and 
cutting operations on hard, brittle materials, 
it will pay to investigate the “Airbrasive” Unit. 
The “Airbrasive” Unit’s tiny, high-speed jet of 
gas-propelled abrasive particles makes ex- 
tremely fine, precise cuts and does it without 
the shock, heat or vibration usually associated 
with conventional methods. The process has 
proved highly successful in producing many 
precision parts and devices. 

We'll be glad to advise you on the advantages 
of using the “Airbrasive” Unit in your produc- 
tion, if you'll send us a sample part and give us 
details of the job you wish performed. There’s 





no obligation. Bulletin 5307 has ce 
tails. Send tor a copy 






INDUSTRIAL “AJRBRAS/IVE” UNIT 


SEE IT AT THE 
INSTRUMENTS SHOW 
The ‘‘Airbrasive’™’ Unit will be 
displayed at the First Interna- 
tional Instrument Congress and 
Exposition. Our engineers will 
be glad to demonstrate the Unit 
on samples of your own work. 


COMMERCIAL MUSEUM 
AND 
CONVENTION HALL 


Philadelphia, Pa. 
SEPT. 13-14 
BOOTH 137 


One, 
THE cKMbhie INDUSTRIAL DIVISION 


DENTAL MFG. CO. 









Dept.17, 10 East 40th St. 
NEW YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 
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¢ Operation 


Conducted by H. A. Hulsberg and J. W. Hutchison 


Using External Liquid Level 


Controllers for Slurry 





An idea originally suggested by 
George Larson, of the Texas Company, 
makes use of a standard external dis- 
placement type level controller for 
measuring level in the presence of rea- 
sonably dilute slurries. This has been 
successful in fractionating columns 
following a catalytic cracking reactor. 

The gauge glass connections which 
may be obtained in the body of a dis- 
placement type controller are used to 
introduce flushing liquid, which keeps 
the lower connection free of solids 
which normally would plug the connec- 
tion. The upper equalizing connection 
is usually kept free by normal con- 
densation of vapors in a fractionating 
column. In a vessel where such con- 
densation does not take place, an addi- 
tional purge may be necessary in the 
upper equalizing connection, as shown 
by the dotted lines in the figure. 














CONSTANTAN BALANCING 
MOTOR 
hm BALANCING | 
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It has been found that an occasional 
injection of flushing medium is suffi- 
cient in many cases to keep the level 
instrument free of solids. While an 
internal float will usually operate sat- 
isfactorily, the difficulty of mainten- 
ance of the float and float rod, and the 
turbulence encountered, make this sys- 
tem less desirable than that using the 
external float cage type. 

Flow of flushing fluid should be low 
enough to keep from “swamping” the 
float, which is indicated by an apparent 
rise of level indication as the flushing 
valve is opened. 


Checking Balancing Amplifiers 





A rough check of a balancing ampli- 
fier may be made by using two ther- 
mocouples, of light gauge wire, in op- 
position. Bare No. 24 iron-constantan 
wire may be used, as shown in the 
figure below. Assuming the ambient 
temperature is less than body tem- 
perature, one junction may be grasped 
between two fingers, leaving the other 
exposed to air. The balancing motor 
will tend to rotate in one direction 
when one junction is thus heated, and 
in the opposite direction when the 
other junction is heated. The balanc- 
ing motor should remain stationary 
when both couples have cooled to room 
temperature. For the usual potentio- 
meter amplifier, the hand may be 
placed a short distance away, perhaps 
a quarter of an inch, and motion of the 
motor should begin. Experience will 
indicate the proper distance and length 
of exposure to get motion and reversal 
by exposing the two couples alternate- 
ly. 

Obviously this is not a quantitive 
method, but it is generally adequate 
for tracing trouble. For a quantitive 





Occasionally small parts have to be 
soldered and a vise or pliers is not 
suitable because of heat conduction. 
One answer to the problem is a wood- 
en clothespin of the spring-action type 
fastened to a suction cup. The suction 
cup permits freedom of both hands for 
other actions. 
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check, a battery and resistor combi- 
nation may be made up to give a volt- 
age of approximately 0.5 to 50.0 micro- 
volts, a reversing means may be used 
to check forward, reverse, and station- 
ary conditions of the balancing motor 
for various microvolt input voltages. 


Soldering paste can be kept cleaner 
if notches are cut in the side of the 
can and the wire-solder inserted in the 
resulting hole to pick up the desired 
amount of flux. The hole need be only 
slightly larger than the wire-solder. 
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Know Your National Committees 
(Continued from Page 47) 


Committee on Testing 
Instrumentation 


floor, and make it possible for the con. 
ference-goer with a specific interest to 
attend a concentrated session on that 
subject. 


Following this idea, the D-4 pro- 
gram at the 1953 Chicago conference 
consisted of five carefully integrated 
sessions of fifteen papers, and a very 
inspiring top-level panel discussion on 
“Instrumentation in Research and De. 
velopment—The Fundamentals.” The 
overflowing attendance at all of these 
sessions proved the validity of Mr. Lit. 
tle’s foresight. 

Upon Mr. Little’s election to a Vice 
Presidency on the Executive Council 
of the National I. S. A. in September, 
1953, the chairmanship of D-4 was as. 
signed to Mr. Herbert F. Rondeau of 
the American Meter Company. In line 
with Mr. Little’s proven plan, Mr. 
Rondeau established nine subcommit- 
tees pertaining to specific phases of 
Testing Instrumentation. With the 
addition of several new D-4 members 
—DeMichele, Jewett, Linebrink, and 
McDonald—the subcommittee chair- 
manships were complete. 

This brings us up to the present 
when technical session plans are being 
established for the First International 
Instrument Exposition and Conference 
to be held in Philadelphia during Sep- 
tember of this year. 

The Testing Instrumentation Com- 
mittee is planning to hold nine techni- 
cal sessions comprised of over thirty 
papers, some of which are to be pre 
sented by European authors. Watch 
for a preview of the technical pro 
gram. Depending upon the interest 
shown at the Philadelphia conference 
and the regional demands for next 
year’s conference, some of the existing 
subcommittees will be enlarged—while 
others may be abandoned with the 
members reassigned to new phases of 
expressed interest in Testing Instr 
mentation. 


Committee Responsibilities: 


The major activity of this committee 
is to solicit high-caliber techmic 
papers from industry, educational m- 
stitutions, government agencies, 
research laboratories throughout ™ 
world. These papers are to pertail 
specifically to unique devices, tech- 
niques, or methods of analysis a 
plicable to testing instrumentation. 
equally important duty of committee 
members is that of editing—ie., t® 
their responsibility to screen incoming 
papers for uniqueness, quality, and at- 
curacy through critical paper reviews. 
Another important task is to © 
ually gear committee activities to 
anticipated interests of ims 
men. This is accomplished by estab- 
lishing new subcommittees to follow 
new phases of testing instrumentalio® 
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new Plant for Leeds & Northrup 
To Be Started this Fall 


Plans to construct the world’s most 
modern instrument plant on a 129- 
acre tract adjacent to North Wales, 
Pa, approximately twenty-two miles 
trom the heart of Philadelphia, have 
been announced by Leeds & Northrup 
Pacwneted cost of the 250,000-square- 
foot building, additional equipment, 
utilities, landscaping, parking lot, etc., 
js in excess of $4 million. 

Present schedules call for construc- 
tion to start in the early Fall, with 
occupancy in latter 1955. Approximate- 
ly 1,300 of the firm’s 3,100 employees 
will be at the new location. ‘ee 

The building will provide facilities 
for the manufacture of Micromax and 
Speedomax recorders and controllers, 
panels and cubicles for load frequency 
control, as well as space for supporting 
units engaged in engineering, indus- 
trial engineering, order control, inspec- 
tion, receiving, warehousing and ship- 


ping. 

Leeds & Northrup officials emphasize 
that the new plant will not replace the 
long-established headquarters at 4901 
Stenton Ave., and other properties in 
the Germantown section of Philadel- 
phia. The general offices, and the 
manufacture of heat-treating furnaces, 
laboratory equipment, and other lines 
of instruments will continue there. 
Certain leased properties in the Frank- 
ford and center-city sections of Phil- 
adelphia will be relinquished. 


—ISA— 


Conoflow Corporation has recently 
formed a new Technical Service De- 
partment to handle specialized engi- 
neering problems in the sale and ap- 
plication of Conoflow Rotomotors and 
Cylinder Conomotors. 

Leeds and Northrup have recently 
delivered an electronic computer which 
automatically calculates the cost of 
power delivered from a generating sta- 
tion, to the Southern Company System. 
The System includes the Alabama 
Power Company, Georgia Power Com- 
pany and Gulf and Mississippi Power 
Company. The computer is unique in 
that it uses actual generation values 
that exist at any instant as provided 
by telemeters. L & N will use the 
results of field tests and operating ex- 
perience in the Southern Company Sys- 
tem as a basis for design of subsequent 
models. 

—ISA— 


The Engineers Joint Council has re- 
cently published a 32-page report, “Pro- 
fessional Income of Engineers—1953”. 
The report represents the most com- 
Prehensive study of engineering pro- 
fessional income since the end of World 
War II. It should be of great interest 
and value to all concerned with the 

and aeeeenent of engineer- 
Personnel. The report is available 
from Engineers Joint Council, 29 West 
_ Street, NYC, for $2.00 per copy. 
ne of constituent societies of 

C receive a 50 percent discount for 

@ copies. 
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Titanium Analysis Section 


At Sam Tour and Company 


Sam Tour & Company, Inc., NYC re- 
cently announced the establishment of 
a Titanium Analysis Section, within 
the Chemical Division, to induct rou- 
tine and control analysis for the fol- 
lowing elements in Titanium metal and 
alloys: Aluminum, Molybdenum, Car- 
bon, Chromium, Manganese, Vanadium, 
Tungsten, Iron, Nitrogen, Tin, Mag- 
nesium, Zirconium, Silicon, Chlorides 
and Titanium. 

—ISA— 


Bruno-New York Industries have pur- 
chased the assets of Computer Corpora- 
tion of America. Manufacture of IDA 
analog computers, precision voltmeters 
and other similar products will con- 
tinue in a new Division to be known 
as Computer Company of America. In- 
creased manufacturing facilities will 
permit the Computer Division to ex- 
pand its line and to accept larger de- 
livery commitments. Seymour Bos- 
worth, formerly Vice President of Com- 
puter Corporation, will serve as Gen- 
eral Manager of the new Division. 
Other active personnel of Computer 
Corporation will be retained. 


—ISA— 


Robot Pilot Perfected 

An automatic pilot, long available 
for large planes, now is made for light 
planes. It promises to increase the 
safety and ease of operation of small 
craft, and has been successfully flight- 
tested by the Civil Aeronautics Admin- 
istration. The prototype, made under 
CAA contract by Ansco Division of 
General Aniline and Film Corp., accu- 
rately guided a Piper Pacer from In- 
dianapolis to Vandalia, Ohio. 


—!ISA— 


A record-breaking $159,000 in awards 
for suggestions on improving the com- 
pany’s operations were paid to West- 
inghouse Electric Corp. employes in 
1953. 

Westinghouse men and women sub- 
mitted 29,206 ideas, new record, 
through the firm’s employe suggestion 
system. 

—!ISA— 


U. S. Steel mills turned out 111,600,- 
000 net tons of ingots and steel for cast- 
ing in 1953, the highest output in a 
calendar year in the history of steel 
making. 

—ISA— 


British research scientists have pro- 
duced what is said to be the brightest 
man-made photoflash lamp. For 1/25 
second, it is as bright as the sun. 


—ISA— 


“Money and prizes don’t create re- 
search. It’s partly pride and a sense 
of accomplishment, and something 
more that’s hard to put into words. 
It’s a feeling you are working on some- 
thing that may help this poor fevered 
old world.” Dr. Charles Armstrong, 
National Institute of Health Quoted in, 
“Shock Troops of the Virus War’, Jan- 
uary, 1954, Coronet. 


CEC Movie Wins Award 


Consolidated Engineering Corpora- 
tion’s film “Dynamic Measurement” 
was recently judged the “best indus- 
trial film of the year” at the Seventh 
Annual Cleveland Film Festival. 

The film was produced by Jack L. 
Copeland and Associates, Altadena, 
California in five months time on a 
limited budget. It placed over several 
high budget entries submitted by some 
of the nation’s largest industries. 

The 30-minute color film tells the 
story of 20th Century “electronic yard- 
sticks” which have replaced many of 
man’s time-honored measuring tools 
and demonstrates the role of dynamic 
measuring and recording instruments 
in science, industry and medicine. For 
further information contact Frank A. 
Jones, Public Relation, CECO, 300 N. 
Sierra Madre Villa, Pasadena 8, Calif. 


— ISA— 


The Foxboro Co. recently opened its 
new Dallas (Texas) Branch Factory. 
This is the first of three new factories 
to be constructed by Foxboro, others 
being built at San Leandro, California, 
and Pittsburgh, Pa. Divided into as- 
sembly and repair sections, the 13,000 
square foot factory is equipped to 
manufacture such instruments as flow 
meters, recording pressure gages and 
pneumatic controllers for immediate 
delivery to oil and gas producers. 


— ISA — 


Pan American World Airways will 
operate a string of seven Air Force 
guided-missile tracking stations 
stretching from Cape Canaveral, Fla. 
about 1,000 miles into the Atlantic. The 
airline, which got the job because it 
can do it cheaper and with less person- 
nel turnover than the Air Force, has a 
$5,000,000 contract to run the stations 
for the rest of fiscal 1954. 


—ISA— 


General Dynamics Corp., which last 
year bought 400,000 shares of Consoli- 
dated Vultee stock, wants to merge 
with the planemaker. General Dynam- 
ics, makers of the atomic submarine 
and jet fighters, will continue to oper- 
ate much as before. 


—!ISA— 


Jet engine production will get a 
boost next year through a $1,100,000 
deal between Crucible Steel Co. and the 
National Research Corp. For 25,000 
shares of stock, the steel company has 
bought a half interest in National Re- 
search Corp.’s subsidiary Vacuum Met- 
als Corp., the only commercial pro- 
ducer of high-purity metals by the vac- 
uum melting process. Vacuum Metals 
will expand production 500% to more 
than 100 tons of metal a month for 
navigation instrument bearings and 
turbine blades. 

—!ISA— 


Massive Light Bulb 


Too Powerful to Burn 


A 75,000-watt light bulb, described as 
the biggest ever made, was on display 
at the 75th anniversary dinner of the 
American Power Conference held in 
Chicago last March. 

Officials of the Conference apologized 
that they could not light the bulb. They 
said it would burn the paint off the 
walls and singe the hair of the diners. 
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Ways In Which Chemical Progress Contributes 
To National Welfare 


The week of May 17th was desig- 
nated as Chemical Progress Week. The 
basic purpose of this observance was 
to acquaint the nation with the im- 
portant role played by chemistry in 
daily living—a role of huge and dy- 
namic proportions, yet one that few 
fully understand or appreciate. 

What is this chemical business? It 
might well be described as the heart of 
all industry for, without it and its mul- 
titude of contributions, few products 
which we consider necessary to our ez- 
istence would be available. If you are 
inclined to be incredulous of that state- 
ment, consider for a moment how 
chemistry touches our lives from the 
summons of our alarm clock in the 
morning to the moment we switch off 
our bedlight and adjust the controls of 
our electric blanket. 

Shaving cream and face cream are 
mixtures of chemicals. The bristles 
on the shaving brush are synthetic, 
and the sharpness of the blade is made 
possible by alloying metals produced by 
electrochemical methods. The water 
with which we wash is purified by 
chlorination. The soap, although made 
from fats, will not become rancid be- 
eause it contains a chemical antioxi- 
dant. Socks, shirts, suits and dresses 
are often woven from a laboratory-de- 
veloped fiber. The buttons on our 
clothes are made of a durable plastic. 


The orange juice we drink at break- 
fast is cheap and wholesome because 
a chemist learned how to concentrate 
and freeze it. And don’t forget that 
the trees on which those oranges grew 
were nourished with chemical fertiliz- 
ers and protected with chemical insec- 
ticides. Our cereal and toast have had 
their natural vitamin content fortified 
with synthetics. 

The car we drive, and the papers 
and magazines we read are other ex- 
amples of how chemistry enters into 
our activities — and the day has only 
begun. Imagine the debt we owe to 
chemistry by the time our head touches 
the pillow at night. 

The impact of chemistry on our lives 
and times assumes even more tremen- 
dous proportions when we stop to re- 
alize that the greater part of this chem- 
ical progress has been accomplished 
since World War I. A “chemical Cin- 
derella” might be the way to desigrate 
the American chemical industry prior 
to that time. Foreign monopolies 
virtually choked off any opportunity 
for our research and technological de- 
velopment in this field; but with the 
institution of the wartime blockade, 
the picture was changed drastically. 
No longer able to import chemical 
necessities, the infant industry met the 
challenge with speed and ingenuity. 
This success story can almost be 
summed up in one word: Research. 

Research has always been the life- 
blood of the chemical industry, 
although its importance has only been 
fully recognized in recent years. Com- 
bined with technological advances in 
engineering and instrumentation for 
production processes, it has brought 
the chemical industry to the point 
where it is indispensable to all other 
industries, and to our very way of life. 
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An all too common misconception 
about chemical research is that it 
usually pays off. Actually, most re- 
search results in failure. When a 
group of chemists spend months or 
years on a project and conduct 686 
separate experiments before achieving 
success, it is obvious that 685 efforts 
were failures. And even this one suc- 
cess may be but a preliminary step 
toward solution of the ultimate prob- 
lem. 

At the present moment, the chemical 
industry annually is conducting ap- 
proximately two hundred and seventy- 
five million dollars worth of privately- 
financed research — more than any 
other of our nation’s industries. What 
results from these huge expenditures? 
Directly or indirectly, they have 
brought us better health, longer life, 
more jobs. 

For one thing, the research activities 
for which this money has been spent 
have made it possible for us to make 
gigantic strides toward the eradication 
of many deadly diseases which once 
were the plague of mankind. Thirty 
years ago, pneumonia patients had no 
more than a three-to-one chance of sur- 
vival. Today, with the introduction of 
antibiotics, the odds against death 
from pneumonia are better than twen- 
ty-five to one. Streptomycin and other 
chemical discoveries have cut the 
death rate in tuberculosis in half, and 
further dramatic progress may well be 
expected to wipe out this once feared 
killer. 


While the achievements of chemistry 
in the field of physical health have in- 
deed been dramatic, the contributions 
of the chemical industry to our eco- 
nomic well-being are no less note- 
worthy. 


WHAT CHEMICAL 
PROGRESS MEANS 
TO YOU 


Of all the developments in the last 
25 years that have contributed to 
raising the American standard of 
living, none have been more im- 
portant than the creation of a 
strong American chemical industry. | 
“The greatest educational and scien- | 
tific advances have been in matters 
of chemistry,” the President’s Ma- 
terials Policy Commission declares. 


Although 
visibly a part of our daily life, like 
steel or oil, they are highly essen- 
| tial to virtually every manufactured 
item. Steel and oil could not be 
| processed without chemicals, and 
| without the improvements that have 
come about through chemical re- 
search our drugs, clothing, build- 
ing materials would be more ex- 
pensive or of poor quality. 


chemicals are seldom 





Chemicals are equally vital to 
America in peace or war. A strong 
chemical industry is one of the most 
effective deterrents to aggression. 
Through contributions to atomic 
energy programs and the continual 
improvement of our land, sea and 
air weapons, the chemical industry 
insures our national security. 







Almost every manufacturing indy 
try in existence today relies yyy” 
products of the chemical industry, 


Millions of Americans engageg 
agriculture are directly assisted, 
the nation and the world enjoy 
and better food, through the Contriby. 
tions of chemistry to agriculture. De 
spite a nine and a half per cent decline 
in farm population since 1932, Produe. 
tion for that same period has risen by 
45%. 

All of the 





natural and physica} 


sciences have contributed to our pres- | 


ent position. Genetics and agronomy 
combined with rapid mechanization 
and farm electrification, have made jt 
possible for one-eighth of our totgj 
labor force to supply all of our food 
requirements whereas, little more than 
a half century ago, almost forty per 
cent of our population was needed in 
such occupations. 


Given raw materials from mines, 










farms, oil wells, and the very air we 
breathe, scientists in laboratories 
across the land are producing basic 
chemicals, anyone of which may be and 
frequently is — the basis for a brand 


fuller utilization of our available labor 
pool. 


Take the examples of how the chemi- 
cal industry creates, or directly affects, 
other industries and multiply them by 
the countless fields in which it plays 
a vital role. By doing so, you will gain 
some understanding and appreciation 
of the way chemistry contributes to 
our country’s high level of employment. 
And the end is not in sight! 


The chemical industry spent almost 
one and three-quarter billion dollars 
last year on the construction of plants 
to make new products or better exist- 
ing products at lower costs. This 
huge investment created jobs in the 
building materials, construction, and 
machine tool industries. It made jobs 
for more chemical workers. It made 
jobs for suppliers of raw materials 


new industry and, consequently, for the 





It made more jobs in virtually every 
other American industry. And just 
as a stone tossed into a pond sends out 
ripples in ever-widening circles, the | 
wages and salaries spent by the ma / 
and women who were given these jobs 
have helped to make more and more 


employment in other fields of endeavor. : 


Whether you look at chemistry from 
the standpoint of the products it pre 
duces or the jobs it engenders, you 
must agree that it most certainly cal 
be described as a creative science. 

This story of the chemical industy 
could go on and on to the end of time 
for the simple reason that the chem 
cal genie is creating new products fat 
faster than the historian can Tf 
them. The development of new prod: 
ucts has been so tremendous that mort 
than half of the output of the leading 
chemical companies today is dev 


to products which were unknown only ) 


fifteen years ago. Such advances have 
contributed to a more abundant life for 
us all. 

It is apparent that the science of 
chemistry is rapidly helping us to ® 
tain the long-sought goals of 
health, long life, an abundance of m® 
terial things produced with a minimum 
of heavy manual labor, and the leisure 
time in which to enjoy them. No 
ter where we turn, the hand and 








brain of the scientist are evident. 
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by George F. Gardner 


“ HE AUTOMATIC COMPUTER 
eur ORK” F. M. Orr; Oil & Gas Jour. 
Vol. 52—No. 43, pp 87-88, March 1, 1954. 
Description of use for calculating orifice 
meter coefficients. 
LYSIS BY THERMAL CON- 

“GAS ANA Ss. — _ 

A. Kobe; Oil & Gas Jour. Vol. 
nee 47, pp 98-103, March 29, 1954. 
Circuitry and muomeaen < thermal con- 
ductivity cell using thermistors. 
“A HIGH-RESOLUTION MASS SPEC- 
TROMETER WITH VARIABLE-BAND- 
WIDTH MEASURING CIRCUITS” I. 
Pelchowitch; Philips Res. Repts. (Eind- 
hoven) Vol. 9—No. 1, pp 1-41, Feb. 1954. 
Sixty-degree, magnetic sector type instru- 
ment with component units designed for 
static and dynamic operation allowing 
presentation on pen recorder and cathode- 
tube respectively. 43 references. 
oe AUTOMATIC RECORDING PO- 

TENTIOMETER FOR INDUSTRIAL 
USE” H. J. Roosdorp; Philips Tech. Rev. 
(Eindhoven) Vol. 15—-No. 7, pp 189-198, 
Jan. 1954. Describes a wide-chart recorder 
using a motor driven null balance mechan- 
ism with tachometer feedback to secure 
damping. Contact type converter used for 
low impedance applications; vibrating 
capacitor for high impedance circuits. 
“POWER’S MICRORINGELMAN: A 
NEW AID TO SMOKE INSPECTORS” 
Power Vol. 98—No. 3, pp 90-93, March 
1954. A photo-graphically reduced Ringel- 
man grid which may be used at arm’s 

from the eye. 

“BRIDGES WITH COUPLED INDUC- 
TIVE RATIO ARMS AS PRECISION IN- 
STRUMENTS FOR THE COMPARISON 
OF LABORATORY STANDARDS OF RE- 
SISTANCE OR CAPACITANCE” C. W. 
Oatley and . Yates; Proc. Instn. 
Elect. Engrs. (London) (Part 3) Vol. 101 
—No. 70, pp 91-100, March 1954. Deals 
with the use of a-c bridges for the ac- 
curate comparison of two resistances or 
two capacitances whose impurities are 
sufficiently small to be neglected in their 
effect on the comparison of the major 
components. 

“A METHOD OF SOLVING VERY 
LARGE PHYSICAL SYSTEMS IN EASY 
STAGES” Gabriel Kron; Proc. IRE Vol. 
42—No. 4, pp 680-686, April 1954. Physi- 
cal systems with a large number of vari- 
ables (say tens of thousands) may be 
solved with available digital computers by 
tearing the system apart into a large num- 
ber of small subdivisions. This paper 
illustrates the solution of Maxwell two- 
dimensional field-equatons by this method. 
. “AIR-ELECTRIC RELAYS LINK PNEU- 

MATIC AND ELECTRIC CONTROL SYS- 

TEMS” W. W. O’Hara; Prod. Engng. Vol. 

25—No. 4, pp 197-199, April 1954. Short, 

illustrated article showing typical indus- 
trial applications of these relays. 

- “HOW TO USE THERMISTORS” Frank 
K. Bennett; Prod. Engng. Vol. 25——No. 4, 
pp 200-204, April 1954. Basic application 
circuits based on temperature sensitive 
characteristics. Includes data on uses not 
concerned with temperature measurement 
or control. 

“HUMIDITY-ITS MEASUREMENT AND 
CONTROL” J. C. Hawkins; Refrig. 
Engng. Vol. 62—No. 3, pp 68-71, March 
1954. Description of commercially avail- 
able instruments for determination and 
control of water vapor in air conditioning 
Spplications. 

LECTRONIC FLOWMETER SYSTEM” 
Henry P. Kalmus; Rev. Sci Instr. Vol. 25 
—No. 3, pp 201-206, March 1954. The 
velocity of the fluid being measured is 

ined by measuring the phase dif- 
ference between an upstream and down- 
stream ultrasonic wave. Instrument gives 
continuous readings of flow velocity. 
aan, INSTRUMENT FOR RAPID 

ALUATION OF TIME-DISPLACE- 
MENT CURVES” Karl W. Maier; Rev. 

Instr. Vol. 25—No. 3, pp 207-212, 
March 1954. Device which can be at- 
tached to a standard drafting machine on 
* drawing board and which enables evalu- 
ation of Senauavlacement records with 

,© velocity and kinetic energy, ac- 
celeration and accelerating force. - 
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- “ON LIQUID ARGON 


“CALIBRATION OF SENSITIVE DIF- 
FERENTIAL PRESSURE DEVICES” 
Robert A. Gross; Rev. Sci. Instr. Vol. 25— 
No. 3, pp 218-220, March 1954. A simple 
air centrifuge, developing a pressure dif- 
ference calculable from its dimensions, is 
used to provide pressure differences as 
small as 10-6 psi for calibration purposes. 
“AN OSCILLOGRAPHIC METHOD FOR 
DETERMINING VELOCITIES OF DE- 
TONATION IN EXPLOSIVES” Frank C. 
Gibson ; Rev. Sci. Instr. Vol. 25—No. 3, pp 
226-231, March 1954. Utilizes a 5 channel 
cathode ray oscilloscope arrangement to 
determine the times required for the de- 
tonation wave front to pass across 5 seg- 
ments of the explosive charge. 
IONIZATION 
CHAMBERS OF CENTIMETER SIZE” 
John H. Marshall; Rev. Sci. Instr. Vol. 
25—No. 4, pp 232-237, March 1954. 
Parallel-plate chamber with variable elec- 
trode separation operating up to 30 KV 
and used to measure recombination, attach- 
ment, and energy resolution for beta-ray 
ionization in liquid argon. 
“DETERMINATION OF HEAT CAPAC- 
ITY BY PULSE HEATING” T. E. Poc- 
hapsky; Rev. Sci. Instr. Vol. 25—No. 3, 
pp 238-242, March 1954. To determine the 
heat capacity of metal wire samples by 
heating with a pulse of current that sup- 
plies a known amount of energy. Tem- 
perature of sample determined by resis- 
tance method. Accuracy of method in 
the order of a few percent in range O C 
to 650 C. 

“ELECTRON TRANSIT TIMES IN GEI- 
GER COUNTERS” James R. Heirtzler; 
Rev. Sci. Instr. Vol. 25—No. 3, pp 243- 
245, March 1954. Graphical data on tran- 
sit time of an electron between cylinder 
and central wire of self-quenching counter 
with various pressures and filling mix- 
tures. 

“A SEMI-AUTOMATIC ELECTRICAL 
MANOMETER DESIGNED TO CALI- 
BRATE A MACH-ZENDER INTERFERO- 
METER SYSTEM FOR THE RECORDING 
OF TRANSIENT PRESSURE CHANGES” 
T. F. W. Embleton; Rev. Sci. Instr. Vol. 
25—No. 3, pp 246-247. Utilizes a mercury 
manometer, provided with electrodes of 
long carbon rods which serves as a resis- 
tance varying with mercury level. 


“AN APPARATUS FOR THE DETER- 
MINATION OF SOLIDUS TEMPERA- 
TURES OF HIGH-MELTING ALLOYS” 
R. A. Oriani and T. S. Jones; Rev. Sci. 
Instr. Vol. 25—No. 3, pp 248-250, March 
1954. Utilizes wire samples for measure- 
ments in the range from 1000 C to 2000 
C. Values check recognized melting points 
within plus or minus 5 C. 

“AN INSTRUMENT FOR THE MEA- 
SUREMENT OF VERY HIGH RESIS- 
TANCE” Frank J. Lynch and Clarence L. 
Wesenberg; Rev. Sci. Instr. Vol. 25—No. 
3, pp 251-255, March 1954. For measure- 
ment in the range 10° to 10!° ohms with 
an accuracy of around 0.5 percent. Uses 
dynamic condensed electrometer to measure 
constant current through resistor under 
test. 


“A MULTICHANNEL PULSE-HEIGHT 
ANALYSIS SYSTEM UTILIZING A 35 
mm FILM RECORD” Warren A. Hunt, 
Wayne Rhinehart, John Weber, and D. J. 
Zaffarano; Rev. Sci. Instr. Vol. 25—No. 3, 
pp 268-274, March 1954. Photographs, on 
35 mm film, the intensified pulse top as 
displayed on cathode ray tube. Informa- 
tion on film is automatically tabulated by 
scanning machine. 

“AN ELECTRONIC VOLTAGE INTE- 
GRATOR” Richard Mady and George 
Farly ; Rev. Sci. Instr. Vol. 25—No. 3, pp 
275-279, March 1954. Utilizes a direct 
coupled high gain amplifier connected in 
a “feedback time constant circuit’”’ to in- 
tegrate voltages over a 30:1 range. 


“AN ELECTRON BEAM TUBE FOR 
ANALOG MULTIPLICATION” FE. J. 
Angelo, Jr.; Rev. Sci. Instr. Vol. 25—No. 
3, pp 280-284, March 1954. High speed 
device with time constant in order of 2.3 
microseconds. 


. “THE 


. “A TRANSMISSION CERENKOV COUN- 


TER” Seymour J. Lindenbaum; Rev. Sci. 
Instr. Vol. 25—No. 3, pp 285-286, March 
1954. For use in counter telescope works. 
Range curves for liquids of different in- 
dices of refraction are presented. 


. “RESEARCH TO CHECK ACCURACY 


OF MEASUREMENTS” Mag. Stds. Vol. 
25—No. 3, p 94, March 1954. Short note 
on program for intercomparison of length 
measurements with industrial plants. Mea- 
surements in the range 30, 50 and 80 
inches are involved. 


- “AUTOMATIC COULOMETRIC TITRA- 


TION WITH ELECTROLYTICALLY 
GENERATED SILVER ION” James J. 
Lingane; Anal. Chem. Vol. 26—No. 4, pp 
622-629, April 1954. Describes titration 
of chloride, bromide and iodide ions with 
silver ion generated at constant current 
at silver anode immersed directly in test 
solution. Equivalence point determined by 
commercial titrometer in 3-5 min. time. 


. “HIGH-FREQUENCY TITRATIONS 


WITH A RESISTANCE — TYPE IN- 
STRUMENT” Kunio Nakano, Reinosuke 
Hara and Kensuke Yashiro; Anal. Chem. 
Vol. 26—No. 4, pp 636-638, April 1954. 
Experiences with an instrument in which 
a special variable resistance in the high- 
frequency circuit is adjusted to bring the 
current reading back to zero. 
“THREE-LEVEL CAPILLARY VISCO- 
METER FOR STUDY OF NON-NEW- 
TONIAN FLOW IN SEALED SYSTEMS” 
John G. Honig and C. R. Singleterry ; 
Anal. Chem. Vol. 26—No. 4, pp 677-680, 
April 1954. Used for study of rheological 
properties of substances varying over a 
250 to 1 viscosity range and where obser- 
vations may be affected by traces of mois- 
ture and oxygen. 


- “TRACER METHOD FOR SULFUR 


SOLUBILITY AND DIFFUSIVITY IN 
RUBBER” Irving Auerbach and S. D. 
Gehman; Anal. Chem. Vol. 26——No. 4, pp 
685-690, April 1954. Uses sulfur-35 iso- 
tope. Methods applicable for measuring 
solubility, diffusivity, and migration of 
ee tagged with sulfur-35 or car- 
n-14. 


“MEASURING WET STRENGTH OF 
COAGULANT-DIPPED FILMS” A. I 
Medalia, H. B. Townsend, and H. N. 
Grover; Anal, Chem. Vol. 26—No. 4, pp 
697-703, April 1954. Utilizes a “test cou- 
pon base” of weak, treated, paper which is 
dipped and thus forms a base for the film 
under study. Resulting specimen is then 
pulled at constant rate. 


“TESTING A QUICK-WEIGHING BAL- 
ANCE” T. W. Lashof and L. B. Macurdy: 
Anal. Chem. Vol. 26—No. 4, pp 707-712, 
April 1954. Tests on four quick-weighing 
balances with description of test proce- 
dures involved and information for esti- 
mating accuracy and reliability of ob- 
servations made with such balances. 


- “MAGNETIC AMPLIFIERS IN METER- 


ING DIRECT CURRENT ON ELECTRI- 
LYTIC CELL LINES” E. A. Downing; 
Applic. & Ind. (A.1.E.E.) No. 12, pp 93-96, 
May 1954. Reasons for selecting magnetic 
amplifiers with particular reference to 
current totalization and isolation of mea- 
suring instrument from bus potential. 


ULTRASONIC TESTING OF 
FORGING INGOTS” Robert N. Hafemeis- 
ter; ASTM Bulletin No. 197, pp 52-55, 
April 1954. Tests to help indicate best 
forging procedures. 


. “SURFACE WAVES AT ULTRASONIC 


FREQUENCIES” E. G. Cook and H. E. 
Van Valkenburg; ASTM Bulletin No. 198, 
pp 81-84, May 1954. Review of the me- 
chanism of mechanical wave propagation 
along the surface of an extended solid 
medium and its application to materials 
testing. 12 references. 


. “A DIGITAL CODE WHEEL” J. J. J. 


Kernahan ; Bell Lab. Rec. Vol. 32—No. 4, 
pp 126-131, April 1954. Description of 
construction and functioning of a code 
wheel which, used with auxiliary optical 
equipment, permits shaft position to be 
read in binary code with an accuracy of 
approximately 2.5 minutes of arc. 


. “NEW GAS FLOW INDICATOR” M. W. 


Bowker ; Bell Lab. Ree. Vol. 32—-No. 4, pp 
132-133, April 1954. A simple U tube 
alcohol differential manometer convenient- 
ly arranged so that the whole assembly 
may be tilted at angles varying from 2° 
to 60° from the horizontal. 


. “PRECISION POTENTIOMETERS FOR 


ANALOG COMPUTERS” D. G. Blattner ; 
Bell Lab. Rec. Vol. 32—-No. 4, pp 171-177, 


May 1954. Details of construction, func- 
tioning and accuracy, with examples in 
military application. 
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“A NOTE ON AN IMPROVED PLANI- 
METRIC METHOD OF HARMONIC 
ANALYSIS” J. Crease and M. J. Tucker; 
Brit. Jour. App. Physics (London) Vol. 5 
—No. 4, pp 143-146, April 1954. A meth- 
od for the analysis of periodic waveforms 
by a modification of the Daniels method. 
Suitable for use up to about the fifteenth 
harmonic. 

“AN APPLICATION OF CONFORMAL 
TRANSFORMATION TO THE INVESTI- 
GATION OF THE MAGNETIC FIELD 
BETWEEN GALVANOMETER POLE- 
PIECES” W. Snowdon and N. Davy; Brit. 
Jour. App. Physics (London) Vol. 5—No. 
4, pp 146-151, April 1954. Calculation of 
the magnetic potential, the associated 
stream function, and the strength of mag- 
netic field along the boundary and axes 
of symmetry of a figure which represents 
the cross-section of the two-pole pieces 
and central core of a galvanometer. 
“GAS FLOW THROUGH SMALL ORI- 
FICES” J. O. Osborn and Karl Kammer- 
meyer; Chem. Engng. Prog. Vol. 50—No. 
4, pp 198-199, April 1954. Data on rate of 
flow of air and helium through small 
circular holes (0.15 mm to 1.2 mm dia.) 
in thin plastic film. 

“SHEET AND PLATED-METAL MEA- 
SUREMENTS WITH A PHASE-ANGLE- 
TYPE PROBE” W. A. Yates and J. L. 
Queen ; Commun. & Electronics (A.1.E.E.) 
No. 12, pp 138-142, May 1954. Description 
of the mode of operation, involving the 
measurement of a phase angle, permitting 
the use of a noncontacting probe suitable 
for continuous inspection of moving sam- 
ples. 

“RELAY STANDARDS AND RELIABIL- 
ITY” Elec. Mfg. Vol. 53—No. 5, pp 93-101, 
May 1954. Notes on symposium on elec- 
tro-magnetic relays at Oklahoma A & M 
College. Discusses briefly (a) steps tow- 
ard industry standards, (b) designs em- 
bodying novel or unique principles, (c) 
service requirements. 
“TIME-PROPORTIONAL ELECTRONIC 
THERMOSTAT” Elec. Mfg. Vol. 53—No. 
5, pp 147-150, May 1954. Brief article on 
device developed at Natl. Bureau of Stds. 
and used to control oil bath to 28C plus 
or minus .001C, also an oven in the range 
250-450 C within plus or minus .1C. 
“MAGNETIC CLUTCHES ACTUATE RE- 
CORDING METER” Ralph T. Dosher; 
Elec. Mfg. Vol. 53—No. 5, pp 150-152, May 
1954. Brief article on strip-chart record- 
ing milliammeter having flat frequency 
response up to 6 cycles per sec. Pen posi- 
tion is established by action of two mag- 
netic fluid clutches, motor driven in op- 
posite directions. 

“LOW-FREQUENCY SWITCH FOR RE- 
CORDING TRANSIENTS” Harry B. 
Cordes; Electronics Vol. 27—No. 5, pp 
168-169, May 1954. Relay initiates step- 
function test voltage for analysis of 
transient response of low frequency cir- 
cuits and various electromechanical de- 
vices. Oscilloscope sweep synchronizes 
relay to produce identical recurring tran- 
sient waveforms. 


“MINIMIZING CONTACT POTENTIAL 
IN APPARATUS DESIGN” E. C. J. 
Marsh; Electronic Engng. (London) Vol. 
26—No. 314, pp 148-152, April 1954. A 
discussion of the subject from the stand- 
point of corrosion. 


“A SIMPLE ANALOG DIVIDER” J. L. 
Douce; Electronic Engng. (London) Vol. 
26—No. 314, pp 155-156, April 1954. A 
circuit with an output voltage proportional 
to the ratio of two input voltages. Device 
is accurate to 5 percent over a wide range 
of inputs. 


“RECORDING SIGNALS FROM RESIS- 
TANCE STRAIN GAUGES” (Part 3) 
D. A. Senior; The Engr. (London) Vol. 
197—-No. 5123, pp 482-483, April 2, 1954. 
Describes a system in which the special 
strain gauges are run at a high power 
level with output fed directly to permaneat 
magnet oscillograph elements. (Part 1 
appears on pp 410-413 of March 19 issue; 
Part 2 on pp 446-449 of March 26 issue). 


“IMPEDANCE NETWORK ANALYZER” 
The Engr. (London) Vol. 197—No.5124, 
pp 539-540, April 9, 1954. Short illustrated 
description of a large network analyzer 
for power system studies. Device operates 
at 1592 cycles/sec., uses light beam master 
instruments and is equipped with phase 
angle indicator. 


“THE BRITISH FIVE-TON DEAD- 
WEIGHT STANDARD OF LOAD” H. Vv. 
Pollard and R. G. Hitchcock; Engng. 
(London) Vol. 177—No. 4602, pp 468-469, 
April 9, 1954. Description of the standard 
as installed in the National Physical 
Laboratory. 
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“DESIGN FOR AN EMBEDDED THER- 
MOCOUPLE” D. E. Upton; Engng. (Lon- 
don) Vol. 177—-No. 4603, p 489, April 16, 
1954. A sheath type couple made pressure 
tight and secured to inside wall of vessel 
for locations where conventional means of 
attachment are not feasible. 


“PIPE TEE FLUID FLOWMETER” Leo 
Garwin and Spencer H. Landes; Ind. & 
Engng. Chem. Vol. 46—No. 4, pp 665- 
669, April 1954. Experiments with flow- 
meters using common pipe tees as the 
measuring section. 

“RADIOACTIVE MATERIALS IN PRE- 
VENTION OF MOLD GROWTH IN OP- 
TICAL INSTRUMENTS” Sigmund Berk 
and Leonard Teitell; Ind. & Engng. 
Chem. Vol. 46—No. 4, pp 778-784, April 
1954. Results secured with alpha radia- 
tion and the problems associated with its 
use. 


“VISCOSITY — ITS MEASUREMENT 
AND CONTROL” J. T. Miller; Instru- 
ment Practice (London) Vol. 8—No. 4 
pp 320-326, April 1954. The first of a 
series. This installment outlines the con- 
cepts of viscosity, the effects of tempera- 
ture and pressure, and treats briefily 
capillary tube viscometers. 19 references. 


“THE INDUSTRIAL APPLICATIONS 
OF pH MEASUREMENT AND CON- 
TROL” Part 4, D. Colver Nutting; In- 
strument Practice (London) Vol. 8—No. 
4, pp 327-330, April 1954. This install- 
ment discusses addition of the reagent, 
location and connection of the sampler, 
and equipment installation precautions. 
(Previous references are 280, 356). 


“NEW REQUIREMENTS FOR CON- 
TROL EQUIPMENT” C. R. Otto; Instru- 
ments & Automation Vol. 27—No. 4, pp 
608-609, April 1954. Discussion empha- 
sizing increased speed of response and 
greater precision wth higher throughput 
rates and less holdup. 

“AMPEROMETRIC TECHNIQUES FOR 
CHLORINE RESIDUAL” George C. 
Clark; Instruments & Automation Vol. 
27—No. 4, pp 610-611, April 1954. Col- 
orimetric and amperometric techniques 
used for measurement of residual chlo- 
rine content of water. Colorimetric 
techniques briefily reviewed ; amperometric 
technique described in detail. 


“CONTROL OF CHEMICAL PROC- 
ESSES” A. J. Young; Instruments & 
Automation Vol. 27—No. 4, pp 622-626, 
April 1954. This tenth installment pre- 
sents electronic and electric controllers 
of American, British, and German manu- 
facture. 

“EFFECTS OF PULSATION ON 
FICE METERING” Raymond C. Baird; 
Instruments & Automation Vol. 27—No. 
4, pp 629-631, April 1954. Brief mathe- 
matical treatment of dynamic effect of 
pulsating flow in orifice metering. Diffi- 
culties attending measurement of errors 
due to pulsating flow are shown and tech- 
niques are recommended for reducing the 
pulsations. 4 references. 
“ELECTROMAGNETIC VELOMETRY II. 
CHECK ON PART QUALITY” D. Eldred; 
Iron Age Vol. 173—No. 17, pp 89-91, 
April 29, 1954. Brief description of two 
instruments which compare electrical or 
magnetic properties of test piece with a 
known standard. The variations of these 
properties from the standard are used to 
indicate variations in chemical or physical 
characteristics. 

“CALCULATION OF COMPRESSIBLE 
CASCADE FLOW BY THE METHOD 
OF FLUX ANALYSIS” Shigeo Uchida; 
Jour. Aero. Sci. Vol. 21—No. 4, pp 237- 
250, April 1954. Mathematical treatment 
of a method useful for axial flow com- 
pressors. 

“ELECTROMAGNETIC VELOMETRY II. 
ELIMINATION OF THE EFFECTS OF 
INDUCED CURRENTS IN EXPLORA- 
TIONS OF THE VELOCITY DISTRIBU- 
TION IN AXIALLY SYMMETRICAL 
FLOW” Alexander Kolin; Jour. App. 
Physics Vol. 25—No. 4, pp 409-413, April 
1954. An analysis of the distribution of 
electrical potential in a conduit carrying 
an axially symmetrical flow through an 
homogeneous electromagnetic field. 
“SWITCHING IN’ BISTABLE’  CIR- 
CUITS” R. Stuart MacKay; Jour. App. 
Physics Vol. 25—No. 4, pp 424-429, April 
1954. A _ study, in graphic detail, of 
switching or triggering in certain non- 
linear circuits having two stable states. 
“THE SYNTHESIS OF SEQUENTIAL 
SWITCHING CIRCUITS” (Part II) D. A. 
Huffman; Jour. Franklin Inst. Vol. 257— 
No. 4, pp 275-303, April 1954. An order- 
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ly procedure is developed by which the 
requirements 


of a sequential switching 
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circuit (one with memory : 
duced to the requirements *t a be me 
binational switching circuits (those = 
out memory). Part 1 appears 

190 of the March issue. on Dp Mth 


“ELECTRONIC FRINGE IN ERPOL, 
TOR FOR AN OPTICAL INTER 
OMETER” R. D. Huntoon, Albert w, 
and Wray Smith; Jour. Optical a 
Amer. Vol. 44—No. 4, pp 264-269 beet 
1954. Electronic fringe counter we 
vision for counting of integral ¢ = 
interpolation to within 1/200 waveeae 
and indication of the direction of = 
of the interferometer plates, 


“A QUARTER-WAVE COMP 
WITH A SENSITIVE HALF Set 
DEVICE” H. G. Jerrard; Jour, Optica! 
Soc. Amer. Vol. 44—No. 4, pp 
April 1954. Instrument capable of meas. 
uring large and small optical phase 
ences between the components of 
elliptically polarized radiation. toot 
limit is between 10-* and 10-5 x 2 pi. 


“A REGISTERING LOW-LEVEL PHO. 
TOMETER” W. E. Knowles Mi . 
Jour. Optical Soc. Amer. Vol. 44—No, ¢ 
pp 303-305, April 1954. Visual insim 
ment for use in the mesopic and 
ranges, provided with convenient Means 
to enable observer to register successiy 
readings without removing his eye from 
the instrument eyepiece. 


“WATER-PRISM ULTRAVIOLET Moy. 
OCHROMATORS” D. J. Fluke and RB 
Setlow ; Jour. Optical Soc. Amer. Voj 4— 
No. 4, pp 327-330, April 1954. Two lam 
water prism instruments are described for 
use where appreciable energy output i 


required. Performance details are gives 
in graphical form. 
“CONTROLLABLE INTERFERENCE 


TYPE OPTICAL FILTER” Richy 
Blythe; Jour. Optical Soc. Amer. Vol, 4 
—No. 4, pp 336-339, April 1954. A filte 
which controls color of transmitted light 
by magnetostrictively varying the sepan- 
tion of a pair of plane parallel quart 
flats having thin film coatings. 


“EXPERIMENTAL STUDIES OF TH 
FORCE EXERTED ON A DISC PLACED 
IN A FLOW OF RAREFIED GAs’ 
Yoshikazu Sugiura; Jour. Phys, Se. 
Japan (Tokyo) Vol. 9—No. 2, pp 244-24, 
March-April 1954. Theoretical and & 
perimental study of a flow-meter con 
sisting of a very thin circular disc, sm» 
pended unsymmetrically by a tungstea 
wire and inserted in a rarefied gas stream, 


“USE OF CALLENDAR’S ‘RADIO-BAL 
ANCE’ FOR THE MEASUREMENT 0 
THE ENERGY EMISSION FROM 
RADIOACTIVE SOURCES” W. B. Mann; 
Jour. Res. NBS Vol. 52—No. 4, pp If 
184, April 1954. Results of experiment 
with a radiant energy calorimeter device 
in which the quantity of heat to be me 
ured is balanced against the cooling from 
a Peltier couple. 


“SIMPLIFICATION OF CALCULA- 
TIONS IN ROUTINE DENSITY AND 
VOLUMETRIC DETERMINATION 
Charles T. Collett; Jour. Res. NBS Vo 
52—No. 4, pp 201-204, April 1954. Di 
cussion of changes in procedure that cas 
simplify calculations without impairiig 
accuracy. 


“THE BEHAVIOR OF STANDARD 
CELLS IN CONDITIONS WHICH I 
CLUDE THE GENERATION OF Af 
PRECIABLE CURRENT” L. 

and Freda A. Manning; Jour. Sei. Inst 
(London) Vol. 31—No. 4, pp lbllt 
April 1954. Characteristics of s@ 
cells while delivering currents of 1, # 
and 100 microamperes for various 


“EFFECT OF AMBIENT-TEMPERE 
TURE VARIATIONS ON GLOWDE 
CHARGE TUBE CHARACTERISTIC” 
F. A. Benson and G. Mayo; Jour. Sé 
Instr. (London) Vol. 31—No. 4, pp i 
120, April 1954. Study of nine 
types, and one German type, of 
regulator tubes. 


“AN RMS MILLIAMMETER OF Nove 
DESIGN FOR THE MEASUR 
CURRENT FROM ZERO TO Lg 
FREQUENCIES” H. B. Wood; Jour 
Instr. (London) Vol. 31—No. 4, DP 
125, April 1954. A bridge cireuit 
taining indirectly heated temperate 
sensitive elements. The heating of 
element by the quantity being measure 
unbalances the bridge which is inal 
ately rebalanced by the introduction 
known current which heats a tem 
sensitive resistor in the opposite am — 
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“ ERMISTOR McLEOD GAUGE 
* rar A PRESSURE RANGE 1 TO 10-7 
MM OF MERCURY” R. S. Bradley ; Jour. 
Sci. Instr. (London) Vol. 31--No. 4, pp 
129-180, April 1954. Modification of con- 
ventional McLeod gauge by installation 
of thermistor at top of closed capillary. 
460. “INHOMOGENEITY EMFs IN THERMO- 
(Cc THERMOMETERS” N. Fus- 
chillo; Jour. Sei. Instr. (London) Vol. 31 
—No. 4, pp 133-136, April 1954. Describes 
rapid and convenient means for wire 
selection and gives suggestions for the 
construction of more homogeneous ther- 


mocouples. 

461, “A SERVO-SYSTEM FOR ACCURATE 
SPEED CONTROL” L. U. Hibbard, D. E. 
Caro and J. Y. Freeman ; Jour. Sci. Instr. 
(London) Vol. 31—No. 4, pp 139-145, 
April 1954. Sampling system to control 
rotational speed of large disk to within 


462. oat PERATURE COMPENSATOR AL- 
LOYS” Warren S. Eberly; Mach. Design 
Vol. 26—No. 5, pp 152-156, May 1954. 
Characteristics of alloys whose magnetic 
properties change with temperature and 
their application to measuring devices. 

463. “FORMATION OF A WORKING GROUP 
AT THE INTERNATIONAL COLLEGE 
FOR THE SCIENTIFIC STUDY OF 
MECHANICAL PRODUCTION TECH- 
NIQUES, IN PROBLEMS RELATING 
TO THE DEFINITION AND MEASURE- 
MENT OF ROUGHNESS” E. Bickel; 
Microteenic (Lausanne) Vol. 8—No. 1, 
pp 7-12, 1954. Plans for program, con- 
fined initially to roughness of surfaces 

by chip removal. Program will 
include definitions, measurement units, 
surface finish standards and drawing 


symbols. 

44. “RELATION BETWEEN VICKERS 
MICROHARDNESS AND MACROHARD- 
NESS” R. Schulze; Microtecnic (Laus- 
anne) Vol. 8—No. 1, pp 13-26, 1954. The 
nature of the deviations is discussed with 
consideration being given to the elastic 
recovery of the indentation in the micro- 
hardness range. 12 references. 

45. “FROM THE HAND MICROTOME TO 
THE MGDERN THIN-SECTION MI- 
CROTOME” F. Haiisler; Microtecnic 
(Lausanne) Vol. 8—No. 1, pp 33-37, 1954. 
A review, with illustrated descriptions of 
certain American and Continental instru- 


ments. 

466. “GYROSCOPE ROTOR BEARINGS” R. 
Annen; Microtecnic (Lausanne) Vol. 8— 
No. 1, pp 388-42, 1954. A discussion of 
small ball bearing systems for gyroscope 
use with emphasis on contact angles, sta- 
bility of the rotating system, and life. 

467. “THICKNESS GAGING AND CON- 
TROL” W. T. Eppler; Modern Plastics 
Vol. 31I—No. 9, pp 115-124, May 1954. A 
description of the plastic sheath gaging 

listed in abstract No. 344 with an 
editorial comment on its possible useful- 
ness for plastics pipe and tubing wall 


ickness gaging. 

468. “A NEW TECHNIQUE FOR INVESTI- 
GATING SURFACE FLOW IN METAL- 
WORKING PROCESSES” J. M. Capus 
and M. G. Cockraft; Nature (London) 
Vol. 178—No. 4409, p 821, May 1, 1954. 
A measuring method utilizing the mark- 
= Normally present on rolls and 


dD 

469, “GAMMA - RAY BACKSCATTERING” 
Gerald J. Hine and Richard C. McCall; 
N Vol. 12—No. 4, pp 27-30, 
April 1954. Curves for various sources 
showing scattering for lead, iron, alum- 
inum, wood, and water. 

470. “FREQUENCY-RESPONSE ANALYSIS 
HOLDS PROMISE” John E. Barber; Oil 
Jour. Vol. 52—No. 48, pp 82-87, 
April 6, 1954. Frequency response, what 
it is and how it can help the process and 

t engineer. 


471. “CONTINUOUS ANALYSIS OF LIQUID 


PLANT STREAMS BY INFRARED” L 
Ns Herscher; Oil & Gas Jour. Vol. 52— 
0. 48, pp 87-91, April 5, 1954. Descrip- 
tion of operating principles of commercial 
devices er with suggestions for suc- 
cessful application to process problems. 


472. “SOME NEW ASPECT 
CONTROL” “o."S S OF CASCADE 


- Bowden and Harry 

Hartz; Oil & Gas Jour. Vol. 52—No. 48, 

Pp 92-94, April 5, 1954. Illustration of 

ee applications of cascade contro! to 

P involving temperature, and flow 
mas ratios of these variables. 

an EVALUATION OF CASCADE 

eed Z. G. Ziegler; Oil 

- Vol. —No. 48, 95-99, 

April 5, 1954. Conci di i  aaaeian 

(a) ratio flow, (b) limiting secondary 

variables, (c) reducing load changes and 

discontinuities hmear source and (d) cor- 


fevershis Teg changes at a point of 


August 1954 





474. “EVALUATION OF NEW 
ME 


481. “MAGNETIC 


INSTRU- 

NTS” W. A. Crawford; Oil & Gas 
Jour. Vol. 52—No. 48, pp 99-101, April 5, 
1954. A suggested method for evaluation 
by instrument engineers is outlined in a 
series of tables covering all phases of 
performance with particular consideration 
to the practical problems of use. 


475. “INSTRUMENTATION FOR PRECISE 


FRACTIONATION” D. J. Bergman; Oil 
& Gas Jour. Vol. 52—No. 49, pp 127-130, 
April 12, 1954. Temperature and flow 
measurement and control problems asso- 
ciated with the fractionation of high 
quality benzene from toluene and xylene. 


476. “HOW TO INSTRUMENT THE FRAC- 


TIONATION SECTION IN FIELD 
PROCESSING PLANTS” John C. Reidel ; 
Oil & Gas Jour. Vol. 52—No. 51, pp 136- 
151, April 26, 1954. A review of practice, 
with questions and answers. 20 refer- 
ences. 


477. atone BROWNIAN MOVEMENT OF 


NEAR AND NON-LINEAR’  SYS- 
TEMS” D. K. C. MacDonald; Phil. Mag. 
(London) Vol. 45—Seventh Series—No. 
360, pp 63-68, Jan. 1954. Proposes a sta- 
tistical hypothesis enabling a calculation 
to be made of the Brownian movement 
(and corresp di ez fr q y spectrum) 
of a non-linear system. Discusses briefly 
application of results to proposals for the 
use of electrical noise as an absolute 
thermometer at high temperatures. 





478. “NOTE ON THE THEORY OF BROWN- 


IAN MOTION IN NON-LINEAR SYS- 
TEMS” D. Polder; Phil. Mag. (London) 
Vol. 45—Seventh Series—No. 360, pp 69- 
72, Jan. 1954. Short note pertinent to 
hypothesis developed in abstract 477. 


479. “THE CORRECTION OF ELASTICITY 


MEASUREMENTS ON SLIGHTLY AN- 
ISOTROPIC MATERIALS” H. Pursey and 
H. L. Cox; Phil. Mag. (London) Vol 45— 
Seventh Series—No. 362, pp 295-302, 
March 1954. Shows how the true elastic 
constants of an isotropic specimen may 
be determined from the results of a series 
of longitudinal and torsional resonance 
tests or from three measurements of 
travel time of high-frequency pulses of 
mechanical energy through the material. 


480. “EFFECT OF ELASTIC STRAIN ON 


THE ELECTRICAL RESISTANCE OF 
METALS” G. C. Kuczynski; Phys. Rev. 
Vol. 94—No. 1, pp 61-64, April 1, 1954. 
Experimental results and discussion of 
strain coefficients of electrical resistivity 
for some 18 metals and alloys. 


AMPLIFIERS” J. _ F. 
Coales; Proc. Instn. Elect. Engrs, (Lon- 
don) Part 2, Vol. 101—No. 80, pp 83-99, 
April 1954. A review of typical types and 
their characteristics with comments as to 
improvements to be expected in the fu- 
ture. 20 references. 


482. “ALTERNATING - CURRENT - INSTRU- 


MENT TESTING EQUIPMENT” A. H. 
M. Arnold; Proc. Instn. Elect. Engrs. 
(Lendon) Part 2, Vol. 101—No. 80, pp 
121-133, April 1954. Description of 
equipment used and methods which have 
been developed at the National Physical 
Laboratory for calibrating a-c voltmeters, 
ammeters, and wattmeters to an accuracy 
of 0.1% of full scale or better. 


483. “THE DETERMINATION OF OPTIMUM 


PROCESS-CONTROLLER SETTINGS 
AND THEIR CONFIRMATION BY 
MEANS OF AN ELECTRONIC SIMU- 
LATOR” R. L. Ford; Proc. Instn. Elect. 
Engrs. (London) Part 2, Vol. 101—No. 
80, pp 141-155, April 1954. Simplifying 
assumptions regarding the nature of cer- 
tain types of continuous processes lead 
to transfer functions which are amenable 
to analysis. Criteria for optimum con- 
trol based on the transient responses of 
such systems are given and data are pre- 
sented showing how a simulator has been 
used to confirm the results of the analysis 
10 references. 


484. Pe EFFECTS OF THE ADDITION 


SOME NON-LINEAR ELEMENTS 
ON THE TRANSIENT PERFORMANCE 
OF A SIMPLE R.P.C. SYSTEM POS- 
SESSING TORQUE LIMITATION” John 
C. West, J. L. Douce and R. Naylor; 
Proc. Instn. Elect. Engrs. (Londen) Part 
2, Vol. 101—No. 80, pp 156-165, April 
1954. Results of experiments on a simple 
second-order remote-position-control serv- 
omechanism stabilized by velocity feed- 
back or by a phase-advance network and 
having an amplifier exhibiting saturation. 
Additional non-linear elements purposely 
introduced to modify the system are dis- 
cussed and step-function responses are 
considered by phase-plane analysis. 
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“THE STEP FUNCTION RESPONSE OF 
A REMOTE-POSITION-CONTROL SER- 
VOMECHANISM POSSESSING TORQUE 
LIMITATION” John C. West and lan R. 
Dalton; Proc. Instn. Elect. Engrs. (Lon- 
don) Part 2, Vol. 101—No, 80, pp 166- 
173, April 1954. An analysis, with ac- 
count being taken ef saturation in the 
amplifier or servo motor. The variation 
of the effective degree of damping with 
the increase in input step magnitude is 
shown. 


“SIMPLE EQUIPMENT AND TECH- 
NIQUES FOR A SMALL CRYOGENICS 
LABORATORY” N. S. Rasor; Rev. Sci. 
Instr. Vol. 25—No. 4, pp 311-318, April 
1954. In addition to equipment restricted 
to cryogenics work, the construction of a 
small, simple platinum resistance ther- 
mometer is described which may be use- 
ful for other applications. 


“SOLID ANGLE SUBTENDED BY A 
CIRCULAR APERTURE AT POINT 
AND SPREAD SOURCES: FORMULAS 
AND SOME TABLES” Arthur J. Jaffey; 
Rev. Sci. Instr. Vol. 25—No. 4, pp 349- 
354, April 1954. Formulas for the calcu- 
lation of the solid angle subtended by a 
circular aperture at an isotropically emit- 
ting point or spread source. Three tables 
of solid angle values. 


“DETERMINATION OF INTERFACIAL 
AREA IN UNSTABLE EMULSIONS BY 
LIGHT TRANSMISSION” Gordon E. 
Langlois, Jonas E. Gullberg and Theo- 
dore Vermeulen; Rev. Sci. Instr. Vol. 25 
—No. 4, pp 360-363, April 1954. Total 
interfacial area determined in agitated 
mixtures ef transparent immiseible liquids 
by calculation from photoelectric meas- 
urements of their light transmission rela- 
tive to clear fluids. 


“A CALORIMETER FOR RAPID DE- 
TERMINATION OF HEAT LOSS AND 
HEAT PRODUCTION IN LABORATORY 
ANIMALS” Richard W. Lawton, Law- 
rence R. Prouty and James D. Hardy; 
Rev. Sci. Instr. Vol. 25—No. 4, pp 370- 
377, April 1954. A rapid calorimeter of 
the gradient type. Heat flow across the 
thin gradient layer used to line the walls 
is measured by 2152 copper constantan 
thermal junctions wired in series. Cali- 
bration data and preliminary observations 
using animals are presented. 


“AN ELECTRONIC CARDIAC DEFIB- 
RILLATOR AND PACEMAKER” Rollin 
K. McCombs, Chester E. Herrod, and R. 
Stuart MacKay; Rev. Sci. Instr. Vol. 25— 
No. 4, pp 378-379, April 1954. An in- 
strument to stop ventricular fibrillation 
and to restore beating of the heart in 
standstill. 


“STUDY OF CUBIC CHARACTERISTIC 
EQUATION BY ROOT-LOCUS METH- 
OD” Yaohan Chu and V. C. M. Yeh; 
Trans. ASME Vol. 76—No. 3, pp 343- 
348, April 1954. Discussion of a method 
giving (a) means for extracting the 
roots, (b) choosing the values of con- 
stant coefficients and (c) providing a 
clear picture of the influence of each 
constant coefficient of the cubic equation 
upon its roots. 


“THE STUDY OF TRANSIENTS IN 
LINEAR FEEDBACK SYSTEM BY CON- 
FORMAL MAPPING AND THE ROOT- 
LOCUS METHOD” Victor C. M. Yeh; 
Trans. ASME Vol. 76—No. 3, pp 349- 
361, April 1954. The correijation between 
frequency and transient response of linear 
systems through conformal mapping is 
pointed out and a method for deriving 
the equations of root-loci is presented. 
The shifting and reshaping of root locus 
by means of controller adjustments are 
discussed. 


“STATIC - FLOW CHARACTERISTICS 
OF SINGLE AND TWO-STAGE SPRING- 
LOADED GAS PRESSURE REGULA- 
TORS” A. S. Iberall; Trans. ASME Vol. 
76—No. 3, pp 363-373, April 1954. De- 
tailed theoretical investigation with em- 
phasis on application to design. Analysis 
presented in graphical form by which 
regulator characteristics may be obtained 
by ruler and compass constructions. 


“RAPID MEASUREMENTS OF THER- 
MAL DIFFUSIVITY” G. E. McIntosh, 
D. C. Hamilton, and W. L. Sibbitt; Trans. 
ASME Vol. 76—No. 3, pp 407-410, April 
1954. Apparatus and technique for de- 
termining thermal diffusivity of metals 
by a periodic heat-flow method. Data on 
Armeo iron, titanium, zirconium, and 
Haynes Stellite at temperaturcs of 456, 
564 and 672 R. 
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We have been pleased to receive inquiries 
from a number of persons as to ““‘Why don’t 
you carry abstracts of more articles in the 
field of process instrumentation?’’ We assure 
you we would like to. Does anyone have any 
sources of such articles to suggest that we 
might review.—Editor. 





495. “THERMAL LAGS IN FLOWING SYS- 
TEMS CONTAINING HEAT CAPACI- 
TORS” J. W. Rizika; Trans. ASME Vol. 
76—No. 3, pp 411-420, April 1954. Method 
of procedure to find the thermal lag in 
systems, such as heat exchangers and 
pipes, is shown and the Laplace trans- 
formed solutions are presented. 


496. “CALCULATION OF TRANSIENT 
TEMPERATURES IN PIPES AND 
HEAT EXCHANGERS BY NUMERICAL 
METHODS” G. M. Dusinberre; Trans. 
ASME Vol. 76—No. 3, pp 421-426, April 
1954. Concisely written, for research 
workers and designers, with explicit 
formulas and computation guides and 
typical practical problems. 


497. “AN ANALYTICAL APPROACH TO 
THE DESIGN OF FOUR-LINK MECHA- 
NISMS” Ferdinand Freudenstein; Trans. 
ASME Vol. 76—No. 3, pp 483-492, April 
1954. Detailed analyses with results re- 
duced to form convenient for design ap- 
plications. 


498. “MINIMIZATION OF GEAR- TRAIN 
INERTIA” E. Q. Burgess, Jr.; Trans. 
ASME Vol. 76—No. 3, pp 493-496, April 
1954. The gear ratios giving a maximum 
acceleration for a given driving torque 
are determined for a specified over-all 
train ratio, or for the condition where 
the over-all ratio must be found. 

499. “BOLTZMANN INTERFEROMETER” J. 

. Farrands and J. Brown; Wireless 
Engr. (London) Vol. 31—No. 4, pp 81-83, 
April 1954. Discusses the application of 
the instrument to investigation of the 
power spectrum of spark type oscillators. 
11 references. 





In response to requests from our 
readers we list below the sources 
reviewed by the Journal staff in 
seeking articles of interest, together 
with the title abbreviations used. We 
would be pleased to receive sugges- 
tions from our readers as to other 
sources they might like to have in- 
cluded.—the Editor. 











List of Magazines and Abbreviations Used 
Aero Digest - Aero Digest 


Aeronautical Engineering Review - Aero. 
Engng. Rev. 

American Journal of Physics - Amer. Jour. 
Phys. 

Analytical Chemistry - Anal. Chem. 


Applications and Industry (AIEE) - Applic. & 
Ind. (A.1.E.E.) 


Applied Hydraulics - App. Hydraulics 
ASTM Bulletin - ASTM Bulletin 

Audio Engineering - Audio Engng. 
Aviation Age - Aviation Age 

Bell Laboratories Record - Bell Lab. Rec. 


Bell System Technical Journal - Bell System 
Tech. Jour. 


British Journal of Applied Physics - Brit. 
Jour. App. Physics (London) 


BTH Activities - B.T.H. Activities (Rugby) 
The Cathode Press - Cathode Press 
Chemica! Engineering - Chem. Engng. 


Chemical Engineering Progress - Chem. Engng. 
Prog. 


Combustion - Combustion 


Communication and Electronics (AIEE) - 
Commun. & Electronics (A.I.E.E.) 

Communication Engineering - Commun. 
Engng. 

Computers and Automation - Computers & 
Automation 


Corrosion - Corrosion 

Electric Light and Power - Elec. Lt. & Pr. 
Electrical Engineering - Elec. Engng. 
Electrical Manufacturing - Elec. Mfg. 
Electrical World - Elec. Wid. 

Electronics - Electronics 


Electronic Engineering - 
( London) 


Electronic Engng. 
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The Engineer - The Engr. (London) 

Engineering - Engng. (London) 

The Engineers Digest - Engrs. Digest (London 

Factory - Factory 

Gas Age - Gas Age 

General Electric Review - G-E Rev. 

General Motors Engineering Journal - G-M 
Engng. Jour. 

Heating, Piping and Air Conditioning - Heat. 
Piping & Air Cond. 

Heating and Ventilating - Heat. & Vent. 

Industrial and Engineering Chemistry - Ind. & 
Engng. Chem. 

Industrial Diamond Review - Ind. Diamond 
Rev. (London) 

Industrial Laboratories - Ind. Labs. 

Industrial Materials - Ind. Mats. 

Instrument Manufacturing - Instrument Mfg. 

Instrument Practice - Instrument Practice 
(London) 

Instruments and Automation - Instruments & 
Automation 

The Iron Age - Iron Age 

The Iron and Steel Engineer - Iron & St. Engr. 

Journal of the Acoustical Society of America - 
Jour. Acoust. Soc. Amer. 

Journal of the Aeronautical Sciences - Jour. 
Aero. Sci. 

Journal of the American Chemical Society - 
Jour. Amer. Chem. " 

Journal of the American Society of Naval En- 
gineers - Jour. Amer. Soc. Naval Engrs. 

Journal of Applied Physics - Jour. App. 
Physics 

Journal of the Franklin Institute - Jour. 
Franklin Inst. 

Journal of the Institute of Fuel - Jour. Inst. 


Fuel 
Journal of the Optical Society - Jour. Optical 
Soc 


Journal of the Physical Society of Japan - 
Jour. Phys. Soc. Japan (Tokyo) 

Journal of Research of the National Bureau of 
Standards - Jour. Res. NBS 

Journal of the Royal Aeronautical Society - 
Jour. Roy. Aero. Soc. (London) 

Journal of Scientific Instruments - Jour. Sci. 
Instr. (London) 

Journal of the Society of Motion Pictures and 
Television Engineers - Jour. Soc. Motion 
Picture Televis. Engrs. 

Journal of the Television Society - Jour. 
Televis. Soc. (London) 

Machine Design. - Mach. Design 

The Marconi Review - Marconi Rev. (London) 

Materials and Methods - Mat. & Methods 

Mechanical Engineering - Mech. Engng. 

Metal Progress - Metal Prog. 

Metropolitan Vickers Gazette - Met.-Vick. Gaz. 
(Manchester) 

Microtecnjc - Microtecnic (Lausanne) 

Modern Plastics - Modern Plastics 

Nature - Nature (London) 

NBS Technical News Bulletin - Nat. Bur. Stds. 
Tech. News Bul. 

Nucleonics - Nucleonics 

The Oil and Gas Journal - Oil & Gas Jour. 

Petroleum Refiner - Petroleum Refiner 

Philips Research Reports - Philips Res. Repts. 
(Eindhoven) 

Philips Technical Review - Philips Tech. Rev. 
(Eindhoven) 

The Physical Review - Phys. Rev. 

Power - Power 

Power Apparatus and Systems (AIEE) - 
Power Appar. & Systems (A.I.E.E.) 

Power Engineering - Power Engng. 

Proceedings of the Institution of Electrical En- 
gineers (Part 1) - Proc. Instn. Elect. Engrs. 
(London) 

Proceedings of the Institution of Electrical En- 
gineers (Part 2) - Proc. Instn. Elect. Engrs. 
(London) 

Proceedings of the Institution of Electrical En- 
gineers (Part 3) - Proc. Instn. Elect. Engrs, 
(London) 

Proceedings of the Institution of Electrical En- 
gineers (Part 4) - Proc. Instn. Elect. Engrs. 
(London) 

Proceedings of the Institution of Mechanical 
Engineers - Proc. Instn. Mech. Engrs. (Lon- 
don) 

Proceedings’of the IRE - Proc. IRE 

Product Engineering - Prod. Engng. 

Radio and Television News - Radio & Telev. 
News 

RCA Review - RCA Rev. 

Refrigerating Engineering - Refrig. Engng. 

Research (British) - Research (London) 

Review of Scientific Instruments - Rev. Sci. 
Instr. 

S.A.E. Journal - S.A.E. Jour. 

Science - Science 

Scientific American - Sci. Am. 

The Magazine of Standards - Mag. Stds. 

Steel - Steel 

Technology Review - Technol. Rev. 

Tele-Tech - Tele-Tech 

The Toot Engineer - Tool Engr. 

Transactions of the ASME - Trans. ASME 

Welding Engineering - Weld. Engng. 

The Welding Journal - Weld. Jour. 

Westinghouse Engineer - Westinghouse Engr. 

Wireless Engineer - Wireless Engr. (London) 






Employment Sery; 









Employers are invited to submit ; 
ings for this free service. Anaseanl 
are not 






ments for “Positions Wanted” 
<a — to Instrument 
of America, 1319 Allegheny Ave., Pitts. 
burgh 33, Pa. 7 "et 








JUNIOR CONTROLS ENGINEER— 

cal or Electrical graduate. Experience in the 
installation, operation, maintenance and cali. 
bration of electronic, pneumatic and 

plant control equipment. Position is in the 
Operations Branch of a large supersonic wind 
tunnel facility concerned with handling large 
quantities of air at elevated temperatures ang 
pressures. Salary to $7500, dependent Upon 
education and experience. Box 953, 


GOVERNMENT SERVICES 


To apply for any of the following Fedenj 
Agency positions, write direct to the Ageney 
, sang the position for official application 
orm. 


U. S. NAVAL AIR MISSILE TEST CENTER 
ae VENTURA COUNTY, CAiL 


ELECTRONIC ENGINEER — Duties inc& 
development and developmental evaluation of 
telemetering ground station 

electronic and optical tracking and intercept 
ing systems, ship-locating systems, data sp. 
chronization and transmission networks, and 
data storage, presentation, and reduction 
equipment. $9600 per annum. 


U. S. NAVAL ORDNANCE LABORATORY, 
CORONA, CALIFORNIA 


ELECTRONK ENGINEER—Provide engineer 
ing direction and administration in design, 
analysis, and improvement of guided missile in- 
strumentation, flight test plans and component 
or system performance, $7040 per annum, 


ELECTRONIC ENGINEER—Knowledge and 
experience in the field of guided missile ee- 
tronic guidance, control and servo systems, 
also in the testing, flight analysis or failure 
analysis of electronic components, $5060 per 
annum, 


ELECTRONIC ENGINEER—Plan missile flight 
tests and dynamic ground tests of missile in- 
telligence systems. Analyze test results and 
evaluate system performance. Knowledge of 
missile electronics instrumentation, serve 
theory, and mechanics. $7040-$8360 per annum, 


ELECTRONIC ENGINEER — Analyze resulis 
of flight and other tests and evaluate system 
performance. Keen insight into electronic and 
mechanical aspects of missile system operation, 
Working knowledge of servo theory, informe 
tion theory, engineering analysis. $5940-$70 
per annum. 


ELECTRONIC ENGINEER—Experience in d& 
sign, layout and packaging of electronic equip 
ment as well as familiarity with envi 

testing to determine the degree to which # 
piece of apparatus meets the requirements of 
a military specification. Packaging of dats 
handling systems. $7040 per annum. 


ELECTRONIC ENGINEER—Conducts expeti- 
mental investigation of new D of 
electronic components or circuits that lead to 
new or improved methods of handling or pt 
cessing data. $5060 per annum. 


ELECTRONIC ENGINEER—Developmental ! 
search in analog computing and flight simult- 
tion. Supervise maintenance of m 

coast facility. Must be experienced on modem 
electronic analog computing equipment. 

per annum. 


PHYSICIST — Plan missile flight tests a 
dynamic ground tests of missile intelligent 
systems. Analyze test results and evaluate 
system performance. Knowledge of ae 
electronics instrumentation, servo theory, 
mechanics. $7040-$8360 per annum. 


ELECTRONIC TECHNICIAN—Will work <= 
all types of electronic test and m 
struments. Experience in pulse techniques 
quired. $4205 per annum. 


LABORATORY ELECTRONIC MECHANIC 
Work in the fabrication of pro -— 
of electronic equipment. Knowledge of 

electronic construction practices, familiarity 
with electronic components, and general know 
ledge of sheet metal work and the nei 
shop procedures as related to co 

electronic devices. $4205 per annum, 
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by Morris G. Moses 
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Copies of patents are avail- 
gery om. design patents 10c 
each, In ordering, clearly identify by 
number and title all material desired. 
All fees must be paid in advance, in 
United States currency, Post Office 
Money Order or Certified Check, pay- 
able to the Commissioners of Patents, 
Washington 25, D. C. 











No. 2,676,914—-MOVEABLE THERMO- 
COUPLE FOR DETERMINING AND 
CONTROLLING THE LOCATION OF THE 
VAPOR CONDENSATION RING IN A 
FRACTIONATING COLUMN 
Filed 6/24/52, Issued 4/27/54 
W. J. Podbielniak, asgr. to W. G. Podbielniak 

A continuously moveable motor-operated 
thermocouple and a fixed thermocouple are 
used to locate temperature minima in a frac- 
tionation column. 
No. 2,677,0983—DETECTOR FOR DIRECT 
CURRENT POTENTIALS 
Filed 10/6/48, Issued 4/27/54 
F. L. Maltby, asgr. to the Bristol Company 

An electrical circuit arrangement utilizing 
a permanent magnet. The apparatus converts 
a relatively small direct current potential into 
a larger alternating current potential having 
a predetermined frequency and having magni- 
tude and phase proportional to the magnitude 
and polarity, respectively, of the direct current 
potential. 
No. 2,667,100—-ELECTRIC CONDUCTOR 
CONTINUITY TESTING APPARATUS 
Filed 12/5/50, Issued 4/27/54 
B. R. Hayhurst, asgr. to Boeing Airplane 
Company 

An apparatus for continuity checking of con- 
ductors in place, and utilizing magnetic induc- 
tion created by an _ oscillator. Particularly 
adapted to testing fuse elements without burn- 
ing them out. 
No. 2,677,105—BIFILAR SUSPENSION 
Filed 5/15/50, Issued 4/27/54 
C, A. Heiland, asgr. to Heiland Research Cor- 
poration 

A description of the bifilar element which is 
oe Deas of the modern instrument galvano- 

r. 


No, 2,677,193—LEVEL DEVICE 
Filed 1/3/51, Issued 5/4/54 
R. Truppe* 


A novel level indicating device comprising two 
cooperating sphere elements, one of these ele- 
ments being smaller and rotatably mounted 
within the other sphere element. A liquid fills 
bath spheres, A single support member holds 

spheres, and one sphere moves around the 
ooest member with relation to the other. A 
. rget on the spheres indicates level condition. 

tes no assignment made. 


No. 2,677,272—STRESS I » ; 
APPARATUS S INDICATING 


Le 1/23/50, Issued 5/4/54 
Sa asgr. to Bendix Aviation 


 esaates for measuring variations in strain 
Yildeble’ ee The Principle is based on a 
cae dielectric capacitor whose dielectric 
the “~~ thereby varying the capacity of 
t. Stress is indicated as a function of 

nge in capacity. 


No. 2,677,279—p J mING 
APPARATUS RESSURE MEASURING 


8/23/49, Issued 5/14/54 
re A. Rich, asgr. to General Electric 


A device utilizing the hy inci 
- ypsometer principle, 
boilice “rmination of elevation by noting the 
be ng — - liquid. The instrument is 
ure constantly decreasing at 
holding amined rate and comprises a chamber 
a fluid capable of being raised to the 
The Point and subjected to ambient pressure. 
is insulated and a temperature 
boiling ve oo Sunent is positioned to sense the 
sulation ic perature of the liquid. The in- 
such that heat transferred from the 


August 1954 


liquid when it is boiling (and the ambient 
pressure is decreasing) is less than the decrease 
of heat necessary to maintain the liquid in 
boiling condition due to ambient pressure de- 
crease. 


No. 2,677,345—DIP TUBE WITH DEFLECTOR 
Filed 10/9/51, Issued 5/4/54 
John D. Baldwin, Jr., asgr. to the Weatherhead 
Company 

A dip tube comprising a deflector and capil- 
lary. The arrangement is such that the liquid 
level of liquefied gases can be read more ac- 
curately ; the patentee claiming that the capil- 
lary and deflector prevent false readings due 
to the “splashing” effect of the liquefied gas. 


No, 2,677,711—RADIATION THERMOCOU PLE 


| Filed 9/22/51, Issued 5/4/54 


W. A. Ray, asgr. to General Controls Company 
A recent design for the radiation thermo- 
couple primary element. 


No. 2,677,712—THERMOCOU PLE 
STRUCTURE 
Filed 2/18/52, Issued 5/4/54 
Laurence C. Biggle, asgr. to General Controls 
Company 

An unusual thermopile construction is de- 
scribed. One of the features is a ribbon-type 
conductor element. 


No. 2,677,788—ELECTRONICALLY 
CONTROLLED SYSTEM 

Filed 8/30/47, Issued 5/4/54 

K. J. Germeshausen* 

A system having a gaseous-discharge device, 
transformer, capacitors, and vacuum tube. The 
vacuum tube is normally non-conducting. When 
the tube conducts the transformer windings are 
energized and the gaseous-discharge device is 
activated. Readers will recognize the patent 
holder as an authority on the use of gaseous- 
discharge devices in high-speed photography. 


No. 2,677,803—PROVING PROCESS FOR 
PRIMERS OF ELECTRICALLY FIRED 
AMMUNITION 

Filed 9/12/50, Issued 5/4/54 

W. G. Rork* 

A means of testing a primer of the type 
fired by the passage of electric current through 
the primer material. The method consists of 
applying a sinusoidal voltage to a bridge cir- 
cuit containing the primer and detecting the 
harmonic current generated in the circuit by 
primer material having a non-linear electrical 
impedance. 


No. 2,677,816—FLOATING ROOF TANK 
WARNING DEVICE 
Filed 3/25/52, Issued 5/4/54 
H. A. Quist, asgr. to Sun Oil Company 

A signaling device for use with floating roof 
storage tanks comprising a floating roof hav- 
ing an aperture and a vertical moving rod 
supported in the aperture. A float engages 
the rod in vertical movement and an indicating 
scale outside the tank shows the level of the 
roof. Means are also provided to indicate the 
inoperability of the roof. 
No, 2,678,397—METHOD OF AND 
APPARATUS FOR EXPLORING RADIO- 
ACTIVE STRATA 
Filed 10/21/50, Issued 5/11/54 
G. Herzog, asgr. to the Texas Company 

Device employing selective gamma ray level 
logging in bore holes in the petroleum industry. 
*Indicates no assignment made. 
No. 2,678,434—ELECTRICALLY OPERATED 
BOILER ALARM CONTROL DEVICE 
Filed 9/22/49, Issued 5/11/54 
J. R. Brown and R. L. Gilbert, asgrs. to the 
Reliance Gauge Column Company 

An electrical circuit having two conditions 
in accordance with the level of two different 
fluids. The fluids have different resistivities, 
and different specific gravities resulting in an 
interface. Level control is achieved by com- 
bining these properties in a cathode-control 
circuit of an electron discharge device. 
No. 2,679,025—MAGNETIC TESTING 
SYSTEM 
Filed 5/28/52, Issued 5/18/54 
J. A. Rajchman and M. Rosenberg, asgrs. to 
the Radio Corporation of America 

Device for testing the characteristics of 
magnetic cores. The apparatus comprises a 
non-magnetic hollow tube having a longitudinal 
conductive portion. The tube is adapted to 
mount on test core specimens and is made part 
of a “one-turn” magnetic circuit, and induced 
voltages in the circuit are displayed on an 
oscilloscope. 
No. 2,679,027—MEASUREMENT OF 
DISSOLVED WATER CONTENT OF 
LIQUIDS 
Filed 5/21/51, Issued 5/18/54 
F. M. Clark, asgr. to General Electric Company 

The method of determining dissolved water 
in a hydrocarbon by measuring the resistance 
characteristic of a glass surface immersed in 
the liquid and comparing to the resistance 
characteristic of a similar glass surface im- 
mersed in a liquid having a known water con- 


tent. 




























With so many variations of recording 
techniques, TECHNICAL’S engineering 
staff has been asked to develop and 
manufacture hundreds of “special” 
recording charts. Other situations in 
which standard instruments are 
recording under unusual process con- 
ditions have received the experienced 
attention of this “special” staff. 





Both industry and instrument makers 
have made use of the wide experience 
offered by Technical. General Motors 
Research Laboratory. E. I. DuPont de 
Nemours Company. Inc. and National 
Bureau of Standards and many others 
are “Special” users. 


Write for Technical’s bulletin of 
“Special” services. 
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188 VAN RENSSELAER ST. BUFFALO 10, N. Y. 
Nationally Represented by TECHNICAL SALES CORPORATION, 16599 Meyers Road 
Detroit 35, Michigan 





BOSTON 
William E. Lawson, Algonquin Gas Trans- 
mission Co. 


Ralph C. Martin, General Electric Co. 
S. H. Walters, Baird Associates, Inc. 
CAROLINA PIEDMONT 
William T. Jeter, The Foxboro Co. 
CENTRAL KEYSTONE 
Richard. L. Spence, S. Morgan Smith Co. 
CHARLESTON 
Carl “5° Greeff, E. I. du Pont de Nemours & 
Co., Inc 
CHICAGO 
Ted R. Christian, Stone & Webster Engi- 
neering Corp. 
Theo H. Gluck, Panellit, Inc. 
Robert J. Jelinek, Bristol Instrument Co. 
Jerome Tannenbaum, Allied Radio Corp. 
CINCINNATI 
William O. Moreton, Gardner Board & Carton 


Co. 
James F. Fox, Hagan Corp. 
COLUMBUS 
Ervin K. Hupprich, Bristol Co. 
CUMBERLAND 
Wilbur L. Keefauver, Fairchild Aircraft Div. 
James N. Marsden, Fairchild Aircraft Div. 
Everitt B. Smith, Jr., M. H. Regulator Co. 
EDMONTON 
William R. Branton, Consolidated Mining & 
Smelting 
Leslie R. Faulkner, Canadian Chemical Co. 
EASTERN NEW YORK 
Harold J. Finch, Marinette Paper Co. 
LOS ANGELES 
George L. Carrington, Jr., Altec Lansing 


Corp. 
William F. Ertzman, Delta Engineering Corp. 
Clifford H. Fowler, Jr., Merritt White & 
Associates 
MILWAUKEE 
Grant E. Beverly 
Stanley F. Ream, 
Reg. Co. 
MONTREAL 
Donald Beaty, Rolls Royce (Canada) Ltd. 
George David Knowler, Barber-Colman of 
Canada Ltd. 
Robert B. Masse, Imperial! Oil Ltd. 
Murray J. McLeod, Industrial Cellulose Re- 
search Ltd. 
NEW JERSEY 
Kenneth W. Barker 
Henry C. McBrair, Wallace & Tiernan Co. 
Edward M. Feeley, Trinity Equipment Corp. 
Jack Meyer, Potter Aeronautical Co. 
Richard C. Roxberry, Curtiss Wright Corp. 
NEW ORLEANS 
Cyril A. Caillet, Jr., Shell Oil Co. 
Robert J. Craig, Thompson Equipment Co. 
Robert C. Fitkin, American Cyanamid Co. 
C. M. Russell, Jr.. W. H. Curtin & Co. 
NEW YORK 
R. Clark DuBois, Manning-Maxwell & Moore, 


Minneapolis-Honeywell 


Inc. 
Virgil M. Graham, Radio-Electrontics-Tele- 
vision Mfg. 
Gregory L. Laserson, Nuclear Development 
Assoc. 
NIAGARA FRONTIER 
Albert E. Jay, Bell Aircraft Corp. 
Albert C. Taylor, Jr., Federal Portland 
Cement Co. 
NORTHERN TEXAS 
Wilburn O. Jones, Vinson Supply Co. 
Jacek M. Smither, Vinson Supply Co. 
NORTHERN CALIFORNIA 
William W. Hoover, United States Navy 
Kenneth W. Johnson, Johnson-Williams, Ltd. 
NORTHERN INDIANA 
William J. Jenkins, Philadelphia Gear Works 
Corp. 
PHILADELPHIA 
William F. Buehl, McGraw Hill Publishing 


Co. 
Robert E. Edsall, Fielden Instrument Div. 
Irving S. Fidler, Catalytic Construction Co. 
George Hammer, The Foxboro Co. 
T. W. Jenkins, Jr., Leeds & Northrup Co. 
Robert D. Morrow, Linn O. Morrow & Son 
Harry B. Schlossberg, Minneapolis-Honeywell 
Reg. Co. 
Donald J. Tricebock, Fischer & Porter Co. 
PITTSBUGH 
H. N. Gerwig, Pittsburgh Plate Glass Co. 


PORTLAND 
Lewis H. Jory, U. S. Bureau of Mines 
Michael M. McCutcheon, St. Helens Pulp & 
Paper Co. 
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Philip A. Tussing, Weyerhaeuser Timber Co. 
Dallas P. Young, Jr., Minneapolis-Honeywell 


Reg. Co. 
PRESQUE ISLE 


Robert J. Spaeder, Continental Foundry 
Mach. Co. 
Clement J. Strohmeyer, American Meter Co. 
RICHLAND 
Jamison H. Mathis, General Electric Co. 
SARNIA 


— E. Croft, Canadian Oil Refineries, 


novia Carey, Catalytic Construction of 
Canada, Ltd. 
Robert Hunt, 
Canada, Ltd. 
F. Landheer, Canadian Oil Refineries, Ltd 
SAVANNAH RIVER 
. V. Aimar, E. I. du Pont de Nemours & Co. 
Homer P. Anderson, E. I. du Pont de 
Nemours & Co. 
Myrl W. Bloss, Jr., E. I. du Pont de Nemours 


& Co. 

Harold D. Crim, E. I. du Pont de Nemours 
& Co. 

Clyde H. Floyd, E. I. du Pont de Nemours 
& 


0. 
Edward Palmer Hutson, S. C. Generation Co. 
Stanley B. Johnson, E. I. du Pont de Ne- 
mours & Co. 
Curtis 8S. Williamson, FE. I. 
Nemours & Co. 
SCIOTO VALLEY 
John F. McFarren, Goodyear Atomic Corp. 
H. Y. Tom, Goodyear Atomic Corp. 


Catalytic Construction of 


du Pont de 


Kenneth F. Vulgamore, Goodyear Atomic 
Corp. 
Robert L. Wynkoop, Goodyear Atomic Corp. 
SEATTLE 


Kingston E. Atwood, Bailey Meter Co. 
Harry H. Lukk, University of Washington 
Don L. Snellman, Barksdale Valves 

Fred E. Woods, Boeing Airplane Co. 





SOUTH TEXAS 


Carl D. Bartine, Celanese Corp. 
Harold P. Stewart, Stanolind Oil & Gas Co, 


ST. LOUIS 


Charles D. Adams, Central Illinois Pub 


Service Co. 


Harold H. Harris, Harris-Hanson Co, 
Edmund E. Kunce, Central Illinois Pubjp 


Service Co. 


Wm. P. Myers, Jr., W. P. Myers Sales Oo 
Vincent A. Riggio, National Petro-Chemig) 


Corp. 


Richard A. Schmedinghoff, Dow Chemical Ca, 
Charles J. Schmid, Monsanto Chemical Ga 


TAMPA BAY 


Alan Fearns, Florida Power Corp. 
Norman Wm, Hart, 


Light Co. 


Ion D. Holcombe, Jr., Florida Power 
Alexander Kaiser, Tampa Electric Co, 
Elmer Phillips, Florida Power Corp, 
— D. Shukan, Florida Power & Ligh 


nat C. Thurman, 


Works 


William O. Watkins, Jr., John H. Swish 


& Son, Inc. 
WASHINGTON 


Paul S. Lederer, National Bureau of Stat 


ards 
WICHITA 


Melvin Eyestone, The Derby Oil Co. 
H. W. Odom, Minneapolis-Honeywell Reg. (, 
Roland E. Tucker, The Derby Oil Co. 


WILMINGTON 


Warren E. Haught, General Chemical Diy, 
Thomas 8S. McCartan, 


Nemours & Co. 


Robert E. O'Malley, E. 


ours & Co. 
MEMBER AT LARGE 


Herman H. Murphy, 


Institute 


Ray Weaver, Clinton Foods Inc. 











Are You Wearing Your 


ISA Emblem Lapel Button? 


All ISA members are urged to wear the Society's attractive gold 
lapel button designed in the shape of the official ISA emblem; 
inlaid with white enamel and approximately one-half inch high. 
Gold-plated button $5. 
A beautifully designed gold-filled tie-clasp is also available. 
Society emblem is suspended in the form of a key and priced at $5. 


IF YOU DON’T HAVE A BUTTON — 


Gold-filled button $2. 


ORDER YOURS TODAY 


> ee a ee es cee cee ee ee ee ee ee es ee ee ee es es ee ee ee ee ee ee ee ee ee ee ew Oo 


INSTRUMENT SOCIETY OF AMERICA 
1319 Allegheny Avenue — Pittsburgh 33, Pa. 


Please send me the following official ISA jewelry I have checked below. 


Payment for the amount checked is enclosed. 


[] Gold-filled Lapel Button .-......... 
[} Gold-plated Lapel Button ...... 
L] Tie-clasp with chain and gold-filled official ISA emblem 


NAME 


PRINT 


PLEASE 
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The most interesting thing to 
most people — is other people 


Albert F. Sperry, President of Panel- 
lit, Inc., designers and engineers of 
industrial instrument panels and in- 
formation sys- 
tems, today an- 
nounced the ap- 
pointment of 
Walter P. Hoep- 
er to the posi- 
tion of Adminis- 
trative Vice 
President of 
Panellit and its 
two divisions 
Panalarm and 
Panascan. 

Mr. Hooper, 
formerly of Buf- 
falo, New York, 
has a back- 
ground of financial, manufacturing and 
administrative experience which in- 
cludes the Presidency of the Wales- 
Strippit Corporation, makers of per- 
forating equipment, an officership in a 
Trust Company and extensive public 
accounting practice; all in Buffalo, 
New York. 

As a lieutenant colonel in the Army 
Air Force, he served for three years in 
Germany as a staff member in Military 
Government Headquarters. 

He is a member of New York State 
Society of Certified Public Accountants, 
The Country Club of Buffalo and The 
Buffalo Athletic Club. 

Hooper will gradually assume the 
bulk of the company’s administrative 
responsibilities thereby enabling 
Sperry. an inventor, and authority on 
automatic control, to more actively 
participate in a new research and de- 
velopment program. 

Mr. Hooper will have his office in the 
new Panellit building in Skokie, where 
the entire operation of the company 
and its two divisions will be consoli- 
dated next month. He will make his 
home in Evanston. 





—ISA— 


Hampton M. Auld, member of the 
ew York Section, and Executive Sec- 
retary of the Scientific Apparatus 
Makers Association, Recorder-Control- 
ler Section, was recently installed as 
President of the New York Lions Club. 


—ISA— 


Dean Valentine, former President of 
the Wilmington Section, has been ap- 
pointer, Philadelphia Branch Manager 
of the Moore Products Co. He will be 
succeeded as Assistant Sales Manager 
ed Ralph H. Owens, a member of the 
eeareh Section. Richard C. Hop- 
tion” member of the Philadelphia Sec- 

on and an instructor at the 1953 Chi- 
ate Maintenance Clinic, will succeed 
Pit Owens as Branch Manager of the 

burgh Office. 


August 1954 











Alden Webber has resigned as 
agent of the Bristol Company in New 
York and has joined the Harold Beck 
Company organization in Philadelphia. 
Mr. Webber will be responsible for 
sales promotion of the Harold Beck 
Company’s line of electric motor op- 
erators of the throttling type. 

—i$A— 

Edward J. Albert was re-elected 
President of the Scientific Apparatus 
Makers Association at the apparatus 
makers’ annual meeting held recently 
at the Broadmoor, Colorado Springs, 
Colo. Mr. Albert is President of 
Thwing-Albert Instrument Company, 
Philadelphia and a member of the 
Philadelphia Section. 

=tSA- 

Raymond T. Pierce of Weston Elec- 
trical Instrument Corp., Newark, N. 
J., was presented a gold wrist watch in 
recognition of his 25 years’ service. 
Mr. Pierce is Chief Production Super- 
intendent and worked in the commer- 
cial engineering field. He has been as- 
sociated with the electrical instrument 
design group and is responsible for 
many of the designs of electrical in- 
struments manufactured by Westen. 
He is a member of the New Jersey 
Section and the Armed Forces Com- 
munication Organization. The presen- 
tation was made by Earl R. Mellon, 
President of Weston. 

~—IisSa— 

L. H. Ballinger of the Standard Oil 
Development Company returned in 
June from a start-up assignment at 
Antwerp, Belgium, for Esso Standard 
Refinery, S. A. Mr. Ballinger was re- 
cently elected National Delegate of 
the New Jersey Section of ISA. 





INSTRUMENT ENGINEER 


THE MAN WE NEED HAS A BACK- 
GROUND OF THREE TO FIVE YEARS 
EXPERIENCE IN INDUSTRIAL PLANT 
MAINTENANCE, PREFERABLY IN THE 
CHEMICAL PROCESSING INDUSTRY. 
HE IS THOROUGHLY FAMILIAR 
WITH INDUSTRIAL ELECTRONIC AND 
PNEUMATIC-TYPE INSTRUMENTS. 


INSTRUMENT MECHANICS 


MEN WITH A MINIMUM OF FIVE 
YEARS MAINTENANCE EXPERIENCE 
IN REPAIR, CALIBRATION AND 
MODIFICATION OF INDUSTRIAL 
ELECTRONIC INSTRUMENTS ARE UR- 
GENTLY NEEDED. 


These well-paying openings are offered 
by a progressive midwest manufacturer 
in the field of ATOMIC ENERGY. Liber- 
al program of benefits; advancement 
opportunities. 


Address Resume To 


Box 954, Instrument Society 
of America 


1319 Allegheny Ave., Pittsburgh 33 




















Welch TRANSMISSION DENSITOMETER for 


QUANTITATIVE PAPER CHROMATOGRAPHY 





Combines the 


advancing the papergram at 3 





" analysis of comp c 





= 
DENSICHRON 
== © 


No. 38358 


mm_ increments, 
f complete transmission densitometer for quantitative paper chromatography. 
| ds such as PROTEINS, SUGARS, VITAMINS, etc., has been sim- 





with Transmission 
Light Source 





PATENT NO. 2424933 


d The special Welch Transmission light source with a filter paper guide for holding and 
when used with the Densichron becomes a 


The quaritative 


plified by reading maximum densities of papergrams with the DENSICHRON. 
This new apparatus and procedure will speed up your work and permit the analysis of very 
small samples. Works equally well for quantitative paper electrophoresis. 
This Instrument was demonstrated last December at the Chemical Industries Exposition in 
Philadelphia. 
Write for literature describing the production of papergrams and the use of the Densichron 
for quantitative determination by the maximum density method. 


$425.00 
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AKRON 
V. J. Horning, 444 Catawba St., Akron, 
Ohio 
Fourth Tuesday, Meeting 8:15 P.M. 
sees a 


N. Reeder, 10213 Elizabeth, N. E., 
> se cana N. M. 
Second Thursday, Meeting at 8:00 P.M. 


ARK-LA-TEX 
Wm. H. Coates, Minneapolis-Honeywell 


Regulator Co., 2737 Linwood Ave., 
Shreveport, La. 


ARUBA 
Nicholaas P. Schindler, P. O. Box 320, 


% Lago Oil & Transport Co. Ltd., 
Aruba, N.W.I. 
First Tuesday, 7:30 P.M., Engr’s Club. 
ATLANTA 
Roy W. Freeman, 27 Clarendon Ave., 
Avondale Estates, Ga. 
Fourth Monday, Dinner Meeting 6:30 
P.M. ODK Banquet Hall, Georgia Tech. 
BALTIMORE 
G. B. Greer, 631 East 36th St., Baltimore 
18, Md., Tel: Chesapeake 6879 
Second Friday, Meeting at 8:30 P.M. 
BATON ROUGE 
Richard S. Yahrmarkt, % Foxboro Co., 
211 W. 5th St., Tulsa 3, Okla. 
First Monday, 7 P.M. 
sencunee s 
G. D. Mitchell, 1621 34th St., West, 
Birmingham, Ala. 
BLUE RIDGE 
David C, Moore, Box 425B RFD # 4, 
Roanoke, Va. 
Last Friday, Recreation Hall, Radford 
Arsenal, Radford, Va. 
BOSTON 
Joseph H. Bertram, 233 Harvard St., 
Brookline 46, Mass. 
Fourth Wednesday, Dinner 6:30 P.M. 
Meeting at 7:30 P.M. 99 Club, 99 State 
St., Boston, Mass. 
CAROLINA PIEDMONT 
Lawrence A. Schafer, % E. I. duPont 
deNemours & Co. Inc., P. O. Drawer A, 
Camden, S. C. 
Second Friday, Dinner at 7:30 P.M. 
Meeting at 8:00 P.M. Coach House. 


CENTRAL ILLINOIS 
Gerald B. Hornbacker, 1310 Howett St., 


Peoria, Ill. 
Second Wednesday, 7:30 P. M. 


CENTRAL INDIANA 
J. C. Gruber, 6119 Burlington Ave., 


Indianapolis 20, Ind. 
First Tuesday, Dinner at 7:00 P.M. 
Business Meeting at 8:00 P.M. 


CENTRAL KEYSTONE 
Frederick C. Belsak, 


Steelton, Pa. 
CENTRAL NEW YORK 
Fred Lingel, 712 Summer Ave., Syra- 
cuse,, N. Y. 
Third Monday, Dinner at 6 P.M. Meet- 
ing at 8:00 P.M. 
CENTRAL OHIO VALLEY 
J. C. Dilliner, 813 Winton Ave., Belpre, 
Ohio, Tel: Belpre 87596 
First Tuesday, Dinner at 7:30 P. M., 
Hi-way Grille, Rt. No. 2 
CHARLESTON 
J. A. Rothwell, 310 24th St., 
W. Va. 
First Monday, Dinner at 6:15 P.M. 
Meeting at 8:30 Kanawha Airport. 


17 Hoffer St., 


Dunbar, 









CHICAGO 
Floyd E. Ertsman, Rm. 


Bldg., 343 S. Dearborn St., 
Ill. Tel: WE 9-0686 
First Monday, Dinner at 6:30 P.M., 
Meeting at 8:00 P.M. Builders Club, 
228 N. LaSalle St., Chicago, III. 


CINCINNATI 
Austin H. Phelps, Jr., 4321 Georgia 


Court, Cincinnati 23, Ohio. 

First Monday, Dinner at 6:30 P.M. 
Meeting 8:00 P.M. Engineering Soc. of 
Cinn. 


CLEVELAND 
J. Gordon Simpson, Technical Sales 


Corp., 850 Euclid Ave., Room 317, 
Cleveland 14, Ohio. 
Second Wednesday, Dinner 6:30 P.M., 
Meeting at 8:00 P.M. 


COLUMBUS 
Robert W. McPherson, 689 Wedgewood 


Drive, Columbus, Ohio. 
Third Thursday, Meeting at 8:00 P.M. 
Battelle Auditorium. 


CUMBERLAND 
Harold E. Bishop, W. Virginia Pulp & 


Paper Co., Luke, Md. 

Fourth Wednesday, Dinner at 6:30 
P. M., Meeting at 8:00 P.M. Ali Ghan 
Shrine Country Club, Baltimore Pike. 


DENVER 
Lloyd C, Kahler, 2660 W. Warren Ave., 


Denver 10, Colo. 
No regular scheduled meeting. 
Denver, Science Bldg. Campus. 


DETROIT 
Philip Hill, Minn.-Honeywell Reg. Co., 


13631 Plymouth, Detroit 27, Mich. 
Third Wednesday, Meeting 8:00 P.M. 


EDMONTON 
E. G. McCourtney, % Wells H. Morton 


1420 Fisher 
Chicago 4, 


U. of 


& Co., Ltd., 10251-106 St., Edmonton, 
Alberta, Canada. 

EASTERN NEW YORK 
Fred A. Ludewig, 2042 Broadway, 


Schenectady, N. Y. 
First Tuesday, Meeting at 8:00 P.M. 
Siena College, Loudonville, N. Y. 


FOX RIVER VALLEY 
Paul Geisler, 318 Fink Street, Greene 


Bay, Wisc. 
First Tuesday, 8:00 P.M. 
HOUSTON 
Glen V. Dorflinger, % Fisher & Porter, 
4511 Kyle Street, Houston, Texas. 


Phone LI-5168. 
Fourth Monday 8 P.M. U. of Houston 
Library Auditorium. 


KALAMAZOO VALLEY 
John M. Perry, % Arthur B. Sonneborn 


Co., 1322 McKay Tower, Grand Rapids, 
Michigan 

Fourth Wednesday, 8:00 P.M., Din- 
ner at 6:30 P.M. Meeting at Columbia 
Hotel. 


KANSAS CITY 
E. J. Bumsted, 4010 Washington, Kan- 


sas City, Missouri 

First Tuesday, Meeting at 7:30 P.M., 
U. of Kansas City, Science Bldg., Rm. 
106. 


LAKE CHARLES 
W. L. Willoughby, 3508 Louisiana Ave., 


Lake Charles, La. 
First Wednesday after last Monday. 
Columbia Southern Recreation Hall. 


LOS ANGELES 
Robert W. Fulwider, 5225 Wilshire 


Blvd., Los Angeles 36, Calif. 
Second Wednesday, Dinner at 6:30 
Meeting at § P.M. 





LOUISVILLE : 
Emanuel Malkin, Box 145 Lyndon, Kes’ ; 


tucky. 
First Monday, Meeting at 8:09 PM 
Seagram Auditorium. 


siecle “Ye 
. A. Spitz, Froedtert Malting Co., Box 


2 Milwaukee, Wisc. 
No Regular meeting, Milwaukee Engi. 
neer Society Bldg. 

MONTREAL 
H. Baines, 2040 Patricia Ave., Apt i, 
Montreal 28, Quebec, Canada. 
Last Monday of Month, Meeting 8. 
P.M. 


MUSCLE SHOALS 
Frank W. Potter, T.V.A., Wilson Dam, 


Ala. 

First Thursday, Meeting 8:00 PM, 

TVA Chemical Engineering Bldg. 
NEW JERSEY 

Eliot R. Hill, 

Plainfield, N. J. 

First Tuesday, Meeting 8:00 PM, 

Essex House Hotel, Newark, N. J, 


NEW ORLEANS 
H. R. Gilbert, % John H. Gilbert Co, 


2551 Matarrie Rd., New Orleans 20, la 


NEW YORK 
R. A. Hutcheon, 45-65 196th St., Plush 


ing 58, N. Y. Tel: BAyside 9-5432, 
Third Monday, Dinner at 6:00 PM, 
Meeting at 7:30 P.M., Midston Hous 
38th St. & Madison Ave., New York. 

NIAGARA FRONTIER 
W. Donald Vetter, 2112 Coholon &, 
Niagara Falls, Ont., Canada. 
Fourth Monday, Dinner at 6:00 PM 
Meeting at 8:00 P.M., N.Y.S. Technical 
Institute. 

NORTH TEXAS 
M. L. Freudenthal, % Daniel Orifice 
Fitting Company, 826 Fidelity Unio 
Life Bldg., Dallas 1, Texas 

a TENNESSEE 

E. Abernathy, % Equipment Sale 
obese 341-345 W. Market St., Kings 
port, Tenn. 

NORTHERN CALIFORNIA 
George W. Killian, 3718 Ramsey Court, 
El Sobrante, Calif. BEacon 4-0523. 
Third Monday, Meeting 8:00 P.M. 

a .e ws 

B. Beckman, 
Re akioy Ind. 
Second Tuesday, Meeting at 8:00 PE 
Whiting Community Center, Whiting 
Ind. 

OAK RIDGE 
John E. Potts, 309 W. Vanderbilt Dr, 
Oak Ridge, Tenn. 

First Wednesday at 7:30 Ridge Recree 
tion Hall. 

eemeeat’ sy ty 

. A, Coffield, 2219 E. 39th St., Saver 
ie Ga. 
Second Friday, 8 P.M. Reddy Kilowatt 
Room, Savannah Electric & Power (a 


PADUCAH 


1125 Kensington Aye, 


7145 Wicker Ave, 


. B. Russell, Carbide & Carbon Chem 
oats Co., P. O. Box 748, Paducah, 
Tel: 5-6311 Exe. 403 
Second Tuesday Dinner at 6:30 Pu 
Meeting 8:00 P.M. 
N 

eee Huskinson, Box 322, Phillit 
Texas 
Third Tuesday, Dinner at 17:30 Pa 
Phillips Grade School Cafeteria, Phil 
lips, Texas. 


PERMIAN BASIN 
W. R. Henry, P. O. Box 1262, 0de™ 


Texas 
Second Tuesday, Dinner at 8 Pa 
Tel: 2-2813. 


PHILADELPHIA 
William J. Leighton, % Conoflow Gi 













2100 Arch St., Philadelphia 3, P® 
Third Wednesday, Elks Club, 1820 
St. Dinner at 6:30, Meeting 7:80. 
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B. H. Bremer, 502 Empire Bldg. Pitts- 
burgh 22, Pa. 

Fourth Monday, Dinner at 6:30 P.M., 
Meeting at 8:00 P.M., Roosevelt Hotel 


PORTLAND 
Vernon 8S. Robyn, Minneapolis-Honey- 
well Regulator Co., 107 S. E. 7th at 
Ankeny St., Portland 14, Oregon. 
Third Friday. 

PRESQUE ISLE 
A. J. Johnson, 439 E. 24th St., Erie, Pa. 
Fourth Tuesday, 8:00 P.M. 


RICHLAND 
J. R. Plee, 1309 Roberdeau, Richland, 
Wash. Tel: 5-8692. 
Second Wednesday, 7:30 P.M. 


ROCHESTER 
R. C. Schwarz, Jr., 1201 Granite Bidg., 
Rochester 10, New York Tel: Hamilton 
1468 
Fourth Tuesday, Meeting 8 P.M. U. of 


R. Bausch & Lomb Physics Lecture 
Room 109. 

SABINE-NECHES 
L. A. Desormeaux, 203 Pine St., Port 
Neches, Texas 


Fourth Tuesday, Meeting at 7:30 P.M., 
Orange County Court House, Orange, 
Texas 


SARNIA 
L. J. Hall, 730 Talfourd St., Sarnia, 
Ont., Canada, Tel: Edgewater 7-2258. 
Fourth Monday 8:00 P.M. YM-YWCA 


SAVANNAH RIVER 
F. D. Reed, 516 Goldman St., North 
Augusta, South Carolina 
Second Wednesday, Dinner at 7:30. 
North Augusta Legion Post. 


SCIOTO VALLEY 
H. L. Henley, 403 Gordon Ave., Wav- 
erly, Ohio. 
First Monday, Dinner Meeting at 6 P.M. 
Waverly First Presbyterian Church, 
Waverly, Ohio. 


SEATTLE 
Frank S. Melder, 2439 76th N. E. Belle- 
vue, Washington 
Second Friday, University of Washing- 
ton, Guggenheim Hall 7:30 P.M. 


SOUTH TEXAS 
Homer C. Givens, P. O. Box 637, Fal- 
furrias, Texas Tel: 202 
First Thursday, Engineers Club. 


ST. LOUIS 
W. G. Lee, 6985 Ravenscroft Drive, St. 
Louis, Mo. 
First Wednesday After First Monday, 
Meeting at 8 P.M. 


TAMPA BAY 
George W. Marshall, 6925 8th Ave. No., 
St. Petersburg, Fla. 

TOLEDO 
Joseph L. Jacobs, 1426 Queen Street, 
Toledo, Ohio. 
Third Tuesday, 8 P.M. Edison Service 
Bldg., W. Delaware Ave., Toledo, Ohio 


TORONTO 
John W. Huether, 311 Sutherland Dr., 
— Ontario, Canada Tel: HU- 
114 


Fourth Thursday, Meeting at 8 P.M. 
TULLAHOMA 

Mack R. Mulkey, 206 Bragg Circle, 

Tullahoma, Tenn. Tel: 636 

First Tuesday, Meeting at 7:30 P.M. 
TULSA 

Oliver L. Clay, Box 4128, Walker Sta- 

‘tion; ‘Tutsa, Okda. 

First Monday, Meeting at 7:30 P.M. 


August 1954 





TWIN CITIES 
John L. Schmidt, 1879 University Ave., 


St. Paul 4, Minn., Tel: Dr 0064 
Dinner at 6:30 P.M., Meeting 7:30 P.M. 


WASHINGTON 
Dr. Alfred Henley, American Instru- 
ment Co., 8030 Georgia Avenue, Silver 
Spring, Md. 
Third Monday, Potomac Electric Power 
Co., Auditorium, 10th & E Sts., N. W., 
8 P.M. 


WAYNE COUNTY 
William W. Walters, 2412 23rd Street, 
Wyandotte, Mich. 
Second Monday, Casadei’s, 400 S. Fort 
St., Detroit, Mich. 8:00 P.M. 


WILMINGTON 
John Humphrey, R. D. No. 4, Coates- 


ville, Pa. 

Third Tuesday, “Hunt Room”, Hote) 
Rodney, Wilmington, Del., Dinner 6:30. 
P.M. Meeting 8 P.M. 


—!ISA— 


In the field of communication, the 
microwave radio relay routes have 
been extended with over 27,000 miles 
in television service, thus ever-widen- 
ing the television audiences. Color 
television signals have been transmit- 
ted successfully over these facilities. 
Developments were climaxed toward 
the end of the year by the RCA 
demonstration of magnetic tape record- 
ing of television pictures in color and 
black and white with sound.—Aruba 
Section Bulletin. 





WICHITA 
D. G. Hugley, 2207 S. Pinecrest St., 
Wichita, Kan. 
Second Monday, 8:00 P.M., Science 
Bldg., Third floor, University of 
Wichita. 

> 

Announcing 


THE SERIES 22 


include shatter-proof glass, 
handle and arms. 


for soft materials... 





Surface and Immersion Type 


PYROMETERS 


Of simplified design, and priced considerably lower, 
these new pyrometers are rugged and durable ... 
ideal for constant factory and foundry use. Features 
doubly-compensated meters, 
thermocouple assemblies, heat-resistant connector blocks, and non-breakable 
Available in four models. . 
. #22R, roll-type for revolving surfaces .. . 
and #221, immersion-type for molten metals. 


PYROMETER SERVICE CO., INC, 
348 RIVER ROAD + NORTH ARLINGTON, N. J. 






chrome-plated 


. #22B, button-type surface 
# 22H, hypodermic-type 








New! Gow-Mac Gas Purity 


ANALYZER-RECORDER 


Industrial Panel Instruments for Plant Stream and Laboratory 
to monitor various mixtures and trace 00°, 03 such as: 


99.5-100% Argon+.005% 99.0-1 





AND METERS 





@ ELECTRONIK RECORDER 
@ FLOW REGULATORS 
° 


DRYING TOWERS 
@ SPECIAL VR-POWER PACK 


Write today for literature and Data Sheets. Proposals prepared 
to meet your needs for recording, indicating and controlling 
gas analysis apparatus. 


Visit Booths 1036 and 1038 


FIRST INTERNATIONAL INSTRUMENT 
CONGRESS & EXPOSITION 


% Oxygen +.01% 
Featuring: 

ee REGULATED DC OUT- 
@ SUPER RECORDER 8 T/C 


CELL IN THERMOSTATTED 
CABINET 


Sept. 15th to 21st 


Philadelphia, Penna. 


GON - MA 





INSTRUMENT CO. 
100 KINGS ROAD, MADISON, N. J 
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AUGUST, 1954 


Society of Automotive Engineers, West Coast 
Meeting, Los Angeles, Calif., Hotel Statler. 
For information write, W. W. Milne, Business 
Manager, Meetings Division, 29 West 39th St., 
New York 18, N. Y. August 16-18. 

Western Packaging and Materials Handling 
Exposition, San Francisco, Calif., Civic Audi- 
torium. For information write, Clapp and 
Poliak, Inc., 341 Madison Avenue, New York 
17, N. Y. August 17-19. 

West Virginia University 14th Appalachian 
Gas Measurement Short Course. School of 
Mines, Morgantown, West Virginia. For 
further information contact Professor R. E. 
Tanna, University Faculty at Morgantown. 
August 23-25. 

Western Electronic Show and Convention, Los 
Angeles, California, Pan Pacific Auditorium. 
For information write, Mal Mobley, Jr., Busi- 
ness Manager, 344 North LaBrea Avenue, Los 
Angeles 36, Calif. August 25-27. 


SEPTEMBER, 1954 


Symposium on Nuclear Physics in Engineering 
Education, Northwestern University. Open to 
Physics and Engineering Educators; attend- 
ance limited to 15@. Sponsored by American 
Society for Engineering Education, American 
Institute of Physics, National Science Founda- 
tion, Northwestern University. Advance 
registration required. Write: Prof. R. L. 
Young, Technical Institute, Northwestern Uni- 
versity, Evanston, Ill. Sept. 7-11. 

American Society of Mechanical Engineers, 
Fall Meeting, Milwaukee, Wisconsin, Hotel 
Schroeder. For information write, O. B. 
Schier, II, Meeting Manager, Meetings De- 
partment, 29 W. 39th St., New York 18, New 
York, September 8-10. 

American Institute of Chemical Engineers, 
National Meeting, Glenwood Springs, Colorado, 
Hotel Colorado. For information write, C. H. 
Prien, Denver Research Institute University of 
Denver, Denver 10, Colorado, September 12-16. 
Illuminating Engineering Society, National 
Technical Conference, Atlantic City, New Jer- 
sey, Chalfonte-Haddon Hall. For information 
write, A. D. Hinckley, Executive Secretary, 
1860 Broadway, New York 23, New York. Sep- 
tember 12-16. 

American Chemical Society, 126th National 
Meeting, New York City. For information 
write, A. T. Winstead, 1155 16th Street, N.W., 
Washington 6, D. C. September 12-17. 


Seciety of Automotive Engineers, National 
Tractor Meeting and Production Forum, Mil- 
waukee, Wisconsin, Hotel Schroeder. For in- 
formation write, W. W. Milne, Business Man- 
ager, Meetings Division, 29 West 39th St., 
New York 18, N. Y. September 13-16. 


Instrument Society of America, First Inter- 
national Instrument Congress and Exposition, 
Philadelphia, Pa., Philadelphia Museum and 
Convention Hall. For information write P. V. 
Jones, Jr., Society Manager, 1319 Allegheny 
Ave., Pittsburgh 33, Pa. September 13-24. 
American Association of Textile Chemists and 
Colorists, Annual Convention, Atlanta, Geor- 
gia, Atlanta Biltmore Hotel. For information 
write, Kenneth H. Barnard, Chairman, Nation- 
al Convention Committee, Textile Resin De- 
partment, American Cyanamid Company, 
Bound Brook, New Jersey. September 15-18. 
Society of American Military Engineers, Semi- 
Annual Meeting, Minneapolis-St. Paul, Minne- 
sota. For information write, F. H. Kohloss, 
Executive Secretary, Mills Building, 17th at 
Pennsylvania Avenue, N.W., Washington 6, 
D. C. September 19 (Tentative). 
International Mechanical Engineering Congress’ 
colloquium “‘Automation of Measuring.”” Theme 
of two-day meeting is “An Approach to the 
Rationalization of Inspection.” Papers will 
discuss organization and importance of produc- 
tion inspection, particularly automatic inspec- 
tion. For information and reservation write 
to Azienda Autonoma Soggiorno, Turismo 
Stresa, Lake Maggiore, Italy. Sept. 24-25. 
American Society of Mechanical Engineers, Pe- 
troleum Mechanical Engineering Conference, 
Los Angeles, California, Hotel Statler. For in- 
formation write, O. B. Schier, II, Meetings, 
Manager, Meetings Department, 29 West 39th 
St., New York 18, N. Y. September 26-29. 


OCTOBER, 1954 


Association of Iron and Steel Engineers, Na- 
tional Meeting with Iron and Steel Exposition, 
Cleveland, Ohio, Cleveland Public Auditorium. 
For information write, T. J. Ess, Managing 
Director, Empire Building, Pittsburgh, Penna. 
September 28—October 1. 

17th French Radio and Television Exhibition, 
National Federation of the Radioelectric and 
Electronic Industries of France, Musee Des 
Travaux Publics, Place d’Iena, Paris (16°). 
For information write, SNIR, 23 Rue De Lu- 
beck, Paris XVI. October 2-12. 
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Electrochemical Society, Semi-Annual 
Boston, Massachusetts, Hotel Statler, By 
formation write, Henry B. Linford, § 
216 W. 102nd Street, New York 25, 
October 3-7. 

10th Annual National Electronics 
Chicago, Illinois, Hotel Sherman. For 
mation write, Karl Kramer, Executive 
tary, 852 E. 83rd St., Chicago 19, Illinois,” 
tober 4-6. a 
American Institute of Mining and ' 
cal Engineers, Industrial Minerals Diy 
Meeting, Lake Placid, New York, ¥ 
Inn. For information write, H. N, 
Convention Manager, 29 W. 39th § 
York 18, N. Y. October 5-9. 


National Association of Corrosion 
Annual South Central Region Confe 

las, Texas, Adolphus Hotel. For inform 
write, H. L. Bilhartz, Regional Chai 
O. Box 2819, Dallas, Texas. October 
American Chemical Society, Chicago 
&th National Chemical Exposition, 6 
Illinois, Colosseum. For information » 
A. T. Winstead, 1155 16th St., N.W., 

ton 6, D. C. October 12-15. 


1954 National Conference on [| ’ 
draulics, Chicago, Illinois, Sheraton Hotel, 
information write, D. W. Prosser, 
Secretary, Illinois Institute of | 
Technology Center 16, Chicago, Illinois, 5 
tober 14-15. 9 
Society of Motion Picture and Te 
gineers, 76th Convention, Los Angeles, 
fornia, Ambassador Hotel. For inform 
write, John W. Servies, Convention Vice 
dent, 40 W. 40th Street, New York 18) 
York. October 17-22. 


American Society of Lubrication 
2nd National Symposium on Lubrication, 
more, Maryland, Lord Baltimore Hotel,” 
information write, William P. Younge! 
Administrative Secretary, 84 E. 
Street, Chicago 1, Illinois. October 18-19) 
Society of Automotive Engineers, 
Transportation Meeting, Boston, M ° 
Hotel Sheraton-Plaza. For information 
W. Milne, Business Manager, 
Division, 29 W. 39th Street, New York 
Y. October 18-19. 





Please check data in this ¢ 
for accuracy; kindly send in 
meeting notices, missing i 
and corrections not later than § 
ber 8th for inclusion in 
issue. 

It is suggested that groups 
special conferences, symposia, or 
hibits of interest to ISA 
forward information concerning 
and dates early in their planning, 
that ISA National Headquarters 
assist in preventing undesirable 
flicts. a 

Please forward information to P. 
Jones, Jr., Society Manager, bf 
ment Society of America, 1319 
heny Avenue, Pittsburgh 33, Pa. 
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